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THE ORIGINAL GALVANIZED STEEL 
Towers for Fire Protection pur- 
poses—made in various styles to 
meet every requirement. ... This 
picture of an 80-foot tower shows 
the most popular type. It has reg- 
ular stairs with frequent landings. 
Hand rails and guards make these 
towers safe for anyone to climb. 
The house at the top provides comfort- 


able quarters for the observer and pro- 
tection for his instruments and charts. 


Thirty-six-page descriptive booklet of Forest Service 
Towers sent upon request... . Write 
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EDITORIAL 


HE importation of wood from 
Russia and the consequent pub- 
licity given it by the newspapers 
and the lumber and pulp trade press 
directs attention to the complexity of 
‘our forest problem and to the fact that 
it has national aspects influenced by 
jworld conditions. 

| The importation of Russian wood is 
likely to be criticized and hastily con- 
jdemned on the ground that our pur- 
ichase of the Soviet’s goods is an en- 
|couragement of its radical departure 
[from accepted systems of government. 
Remembering that the American col- 
jonies themselves departed radically 
hirom the monarchial systems in vogue 
at the time and also that every country 
jnas a right to its own system of internal 
Zovernment, our attack of Russian ex- 
joorts on moral grounds is hardly ten- 
ible. Nevertheless, there is a threat to 
\American forestry and industry in the 
Bitwation and we are rightfully con- 
jzerned, if not disturbed, over the pos- 
lible effects. 

|| The export of natural-resource prod- 
licts by the Soviet Government is in line 


(vith its Five-Year Economic Plan. The 


Russtan Woop Exports AND AMERICAN ForEsTRY 


Soviet officials are exploiting these re- 
sources on a huge scale to raise funds 
for financing a program for industrializ- 
ing and mechanizing the nation and 
which calls for an expenditure of from 
three billion to four billion dollars an- 
nually for five years. At the close of 
the five-year period the Soviet leaders 
expect their country to be quite inde- 
pendent of the rest of the world. Having 
insufficient credit in the world’s money 
markets, the Soviet must “bank” its nat- 
ural resources. Like the individual in 
need of ready cash, the Soviet is sacrific- 
ing property to raise funds. It is a great 
gamble for Russia but her people ap- 
pear to have the will to make great 
personal sacrifices to make the gamble 
good. 

There is a sharp difference of attitude 
toward importations of Russian wood. 
The lumber industry is making vigorous 
protestations against the import of Rus- 
sian lumber; the pulp industry (with 
some decided exceptions in the East and 
particularly in the West), apparently 
looks with favor upon the import of 
Russian pulpwood. In the case of the 
lumber industry any importation, wheth- 
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er from Russia or elsewhere, makes its 
situation that much more critical. Rus- 
sian lumber is imported ready for dis- 
tribution and cuts out the American 
logger and manufacturer,—though not 
the wholesaler. In the case of pulp- 
wood, however, the product imported is 
the raw material of the pulp mill and 
thus cuts out only the logger and affects 
the manufacturer not at all negatively. 
One very large eastern lumber whole- 
saler is reported to have severed some 
of his Pacific Coast mill connections 
to import Russian lumber on a large 
scale; seven prominent eastern pulp 
companies have contracted to import 
280,060 cords of pulpwood during 
1930,—this in contrast to imports from 
Russia of barely over 3,000 cords in 
1929. To the lumber industry, the im- 
portation of cheap lumber is another 
burden for its already overloaded finan- 
cial shoulders. To the pulp industry the 
advantage may be only temporary. Out- 
side the lumber and pulp industries 
there are those who look favorably upon 
imports of forest products on the ground 
that they delay the depletion of our own 
virgin supplies. 

American lumber wholesalers and 
pulp mill owners are naturally on the 
lookout for the sources of cheapest 
supply. It is quite possible that when 
the five-year period of the economic 
plan is completed and if the Soviet lead- 
ers accomplish their independence, the 
American lumber wholesalers will find 
to their sorrow that they have been 
abetting the loss of their own export 
markets to the Soviet and that the 
American pulp mills will find them- 
selves in competition with pulp manu- 
factured in Russia on machines which 
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they helped to finance. Russian lumber 
is predominantly of common grades; 
were it of the higher grades, the situa- 
tion could not be considered as being, 
serious. Our upper grades, to some 
extent at least, are luxuries; our com- 
mon grades are, some of them, sold 
below the cost, of production, and the 
burden of the loss must be borne by 
the higher grades. An influx of more 
common lumber depresses further the 
price of our own common grades and 
increases the burden on the higher 
grades beyond their strength, besides 
encouraging wasteful utilization. Ru 

sian lumber is good lumber; Russiar 
pulpwood is excellent. There is no argu 
ment against their quality and utility 
but they are certainly not superior tq 
the American products similarly manu 
factured and graded. 

The Soviet Government is pushing 
forest products into other countries be 
sides our own, even into Finland ana 
Sweden, and these countries are as mall 
disturbed as we are. It is reported tha 
the Russians have glutted the Scandi 
navian markets, and that Germany ii 
cutting out Czecho-Slovakian and Polisi 
supplies for those from Russia. Som 
Engish writers fear that once the Sovies 
leaders have eliminated their Scandi 
navian competitors they will dictate thi 
price England is to pay for forest prod: 
ucts. As long as they do it legally, th 
Soviet leaders have the right to marke 
their products where they can and at 
price that cannot be met by other cours 
tries; as long as their price is low, then 
will be buyers. 

To date the only weapon found br 
American lumbermen for combattintr 
Russian lumber and pulpwood me | 


| 


_ is a stipulation in the Tariff Act exclud- 


ing products made by convict labor. 
Several lumber cargoes were refused 
entry on this basis, but apparently the 


_ Soviet representatives were able to con- 


vince the Treasury Department that the 


charge is not well founded and the 


embargoes were lifted. The shipments 


_ are protested also on the ground that 


‘ 


{ 


ih 


sap 


i 
d:their production at home. Of course, it 


conscripted labor was used in their 
manufacture. If such labor, said to be 
cowed by guards “into a state of hope- 
less subjection,” is actually used, there 


} is, morally, mighty little difference from 


the use of convict labor. It is not re- 


| assuring to learn that one of America’s 
| most prominent and able lumber editors 
/was refused the opportunity recently 


of investigating for himself conditions 


) actually obtaining in Russian lumber 


camps. No more assuring is it to learn 
from responsible news agencies that the 


| Soviet lumber camps are “lumber hells.” 


What of American forestry? It is 


¥ doubtful if the importations of Russian 


} lumber are responsible for our low 
stumpage and lumber prices. On the 


) other hand, there is no gainsaying the 
} effect upon the timberland owner who 


is holding his land for the production of 
| repeated crops of timber, whether for 


lumber or pulpwood. There is no en- 


couragement for his entry into forestry 


ly practice if he cannot compute a return 
4 on his investment; as long as the Soviet 
4 Government can sell us lumber and 


pulpwood cheaper than we can produce 
it, there will be very little incentive for 


is hardly likely that the Soviet leaders 


will be able to continue their ruinous 
: a but while they are going on 


ithere will be important delays in our 


} 
' 
' 
} 
| 
| 
| 
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own forestry program. 

These Russian importations are not 
without their lesson for American for- 
estry and they seem to upset some of 
our theories anent an impending lumber 
famine. As long as there is cheap lumber 
in the rest of the world and we have the 
means to buy it as we now have the 
means to buy the home product, and 
as long as steamer lanes, highways, and 
railroads remain open, there is likely to 
be no real famine in America. Our for- 
estry problem thus has world-wide as- 
pects that must not be overlooked. To 
condone Russian imports because they 
may lengthen the life of our own virgin 
supplies is hardly defensible. Nothing 
could hurt forestry more than a policy 
of reservation. 

Our alarm regarding the Russian 
problem may be to a large extent un- 
founded. All we have to go on is our 
present knowledge and observation of 
present acts. We have no definite knowl- 
edge of how much timber there is in 
Russia or how accessible it is; we do 
not know for certain to what extent 
forced labor is employed; we can only 
guess how long the Soviet leaders can 
browbeat their people; we do not know 
if the Russian people can be industrial- 
ized as quickly or as completely as is 
planned; we do not know if there is 
sufficient power in Russia to operate 
many pulp mills and other industries, 
and we do not know well enough the 
attitude of other countries interested in 
world wood supplies. Nevertheless, even 
present importations are having their 
effect upon American forest industries, 
despite the paradox of one group wel- 
coming Russian pulpwood and another 
opposing Russian lumber. 
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Business is essentially selfish; it must 
be so to survive. Nevertheless, in its 
protection of immediate profits, busi- 
ness might also be decidedly short- 
sighted, and immediate profits may turn 
out to be ultimate losses and perhaps 
ruin. Russia has a right to her own 
form of government, but when her 
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Soviet leaders make no secret of their 
real aim, our own form of government, 
to which we have an equal right, appears 
to be in danger. If the Soviet Govern- 
ment develops its timber trade as part of 


a plan to ultimately dominate the world, — 
it behooves American foresters and tim- 


berland owners to watch every step. 


/ernmental control 
political administration is ordinarily 
| understood among civilized peoples. 
| However, from the very first certain 
| rights of occupancy were recognized, 
especially by the English, who soon 
| came to dominate the situation within 
ithe area that ultimately became the 
| United States; and from early colonial 


THE ADMINISTRATION OF INDIAN FORESTS? 


By J. P. KINNEY 


Chief, Forestry Branch, United States Indian Service 


Administration of the Indian forests is an important activity of the federal govern- 


ment, yet very few are acquainted with it. 


The author, with twenty years of 


experience in the Indian Service, has done the forestry profession a service by pre- 
senting in a single paper the historical background to our policy toward Indian lands 
and the problems of his office in administering their forest and forage resources. 


HEN the earliest Spanish, 

WV French, English and Dutch ex- 
plorers reached the shores of 
Continental North America, the Ameri- 
can Indian was possessed of a forest 


property of very substantial propor- 
tions. It has been estimated that the 


| original forested area within the pres- 


ent United States, exclusive of Alaska, 


» amounted to approximately 820,000,000 


acres. It cannot be contended that the 


| Indian ever used all of this vast area 
, in an economic sense, nor even that he 
| exercised over it the functions of gov- 


in the sense that 


| a color of title from the Indians by the 
| payment of a relatively small sum for 
‘the lands that were acquired from the 
\ natives. 


HISTORICAL 


In Section 8 of the Ordinance of 1787, 


promulgated for the government of the 


vast area lying north and west of the 
Ohio River, known as the Northwest 
Territory, it was provided that the Gov- 
ernor should from time to time, as 
circumstances should require, lay out 
into counties and townships the parts 
of the district “in which the Indian titles 
shall have been extinguished.” The Con- 
stitution that went into effect on March 
4, 1789—parts of which are still revered 
and followed—provided also in Section 
8 that the Congress of the United States 
should have exclusive power to regulate 
commerce with the Indian tribes, and a 
federal act of July 22, 1790 (1 Stat. L., 
p. 137), passed in pursuance thereof, 
provided in Section 4 that no sale of 
land by an Indian or a tribe to any 
person or persons or to any state should 
be valid unless made under the provi- 
sions of a federal treaty with the tribe. 


For nearly a century after the achieve- 
ment of independence the national gov- 
ernment continued to make treaties 
with the Indians for the cession of lands 
as if they were separate nations. But 
as time passed serious difficulties arose 
and by act of March 3, 1871 (16 Stat. 
L., 556), the Congress declared that 
thereafter no treaties should be made 
with Indian tribes. By this act the na- 
tional government asserted its plenary 


1 Paper presented before Washington Section, Society of American Foresters, April 24, 1930. 
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power to legislate with respect to Indian 
affairs and the authority of Congress to 
make such disposition of Indian lands 
as it considered necessary and advis- 
able, even to the extent of abrogating a 
treaty, has been fully sustained by the 
Supreme Court in the case of Lone Wolf 
v. the United States (187 U. S., 566) 
and in other decisions such as Tiger v. 
Western Investment Co., (221 U. S., 
316). 

However, the assertion of this supreme 
power to determine the disposition to be 
made of Indian lands has been followed 
by an ever increasing recognition on the 
part of the Congress, the executive de- 
partments and the judiciary, of the 
moral responsibility of the federal gov- 
ernment to deal justly with Indians and 
by an ever clearer conviction that full 
value must be paid to the Indians for 
any land, timber, water or other re- 
source of which they are deprived 
through an act of Congress. As late 
as 1873 in U. S. v. Cook (19 Wallace 
591) it was declared by the highest 
court that the Indians had only a bare 
right of occupancy in their lands, and 
by decisions of November 20, 1888 
(19 Opin. Atty. Gen., p. 194) and of 
December 31, 1890 (19 Opin. Atty. Gen., 
710), two successive Attorneys General 
of the United States held that the pro- 
ceeds derived from timber cut in tres- 
pass from lands held in common by 
Indians under the ordinary Indian title 
belonged to the United States and not to 
the Indians of the band occupying the 
reservation. 

It appears that these decisions were 
based on precedent rather than on an 
enlightened consideration of existing 
economic conditions, a fitting apprehen- 
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sion of the moral rights of the Indians, 
and a due regard for the propriety of a 
generous guardianship over the wards 
of the nation. In fact the Supreme Court 
in the Cook case relied largely upon 
the decision in Johnson v. McIntosh 
(8 Wheaton, 574) decided in 1823, and 
Attorneys General Garland and Miller 
cited U. S. v. Cook. A precedent has 
been defined as something upon which 
one may rely when no good reason can. 
be found for the position taken. | 

There is abundant evidence that many 
in the Indian Service did not share these. 
views, and for many years prior to 1888 
Indians had been permitted to remove 
timber from reservations for sale. It 
must be admitted that there were re- 
peated allegations of improprieties, ir- 
regularities and frauds. In view of the 
actual need of the Indians and of their 
still more urgent imaginary need for 
funds, and in view of the pecuniary 
interest of the lumbermen and their 
agents in the acquirement of logs or 
stumpage from Indian lands, we may 
concede that not all the proceedings 
were strictly regular and ethical. How- 
ever, the irregularities were probably; 
of far less importance than the critics: 
of that day alleged, or the muck rakersi 
of today imagine. 

The decision of 1888 by the Attorne 
General focused attention upon the tim 
ber situation on Indian lands and b 
an act of February 16, 1889 (25 Stat. 
L., 673), the Congress authorized the 
cutting of dead timber from any Indian 
reservation for sale, provided the Presi- 
dent were satisfied there was no evidence 
that the timber had been intentionally 
burned. This law was wrong in prin; 
ciple, for it inevitably offered a certain 
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encouragement to burning, and it is 
probable that some of the abuses later 
alleged actually took place. Two years 
later, on June 12, 1890 (26 Stat., 146), 


the Congress authorized the cutting of 


20,000,000 board feet of timber annually 


from the 


Menominee Reservation in 
Wisconsin without the restriction that 


_dead timber only should be taken. The 


Menominee Act was followed after sev- 
eral years by laws authorizing the sale 
of timber from reservations in Minne- 
sota, but no act of general application, 
other than the “dead and down” act of 
February 16, 1889, was passed until the 
act of June 25, 1910 (36 Stat., 857), 
which authorized the sale of the mature 


timber from allotted lands anywhere 


within the United States and from tribal 
lands of any reservation except those in 


the States of Minnesota and Wisconsin. 


i 


ENS ee 


This act provided that the proceeds 
derived from sales of timber from tribal 


| lands should be used for the benefit 
_ of the Indians of the reservation from 
_which the timber was sold. But even 
after the passage of this law there were 
| those who believed that the rights of the 
| Indians to the timber on a reservation 
created by executive order might be 
| abridged through the inclusion of the 
| forested areas within National Forests 
| by means of executive orders. Such in- 
_ clusions had been made on eight reserva- 
| tions under executive orders of March 2, 
1 1909 (35 Stat. L., 2236, Fort Apache; 
| 2239, Mescalero; 2240, Jicarilla; 2242, 
|Navajo; 2243, Hoopa Valley; 2244, 
\ San Carlos; 2249, Tule River; see 36 
| Stat., 2746, re San Carlos). However, 
| by a decision of September 5, 1911 
|, (29 Op. Atty. Gen., 239), the Attorney 


General substantially held that the exec- 
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utive order with respect to the White 
Mountain Apache Reservation in Ari- 
zona was ineffectual. All the other 
orders stood upon practically the same 
basis. 


By executive orders of February 17, 
1912 (Ex. Order, Ind. Res., G. P. O., 
ROI2 LIS Es A. 3422: Nav. Poe, Se C.: 
39, _H. V.; 63, T. R.; 120, Mes= 124, 
Jic.; 130, Z.), the forested lands on the 
eight reservations were all restored to 
their former status of Indian reserves. 
An act of March 3, 1927 (44 Stat. L., 
1347), authorizing the leasing of oil 
and gas privileges on executive order 
reservations, provided in Section 4 that 
thereafter no changes should be made 
in the boundaries of executive order 
reservations except by Act of Congress. 
This act, with the act of June 25, 1910, 
appears to have definitely established 
the theory that the Indians are to enjoy 
the full benefit to be derived from for- 
ests and other natural resources within 
created by Presidential 

Of course, it must be 
recognized that the Congress may by 
appropriate legislation give to un- 
allotted reservation lands such legal 
status as it wishes on condition that full 
recompense be made to the Indians for 
the value of the lands or other resources 
thus expropriated. 


reservations 
proclamation. 


PRESENT PoLiciIEs AND PROBLEMS 


The act of June 25, 1910, was passed 
within four months after the writer ac- 
cepted a position in the Indian Service 
with the understanding that he was to 
enjoy the privilege of assisting in the 
organization of a force of technically 
trained employees to administer the for- 
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ests on Indian lands; and it is a source 
of satisfaction that he had a part in the 
securing of the Act that has afforded the 
foundation upon which to build a tim- 
ber utilization structure that is second 
only to that of the Forest Service in the 
Department of Agriculture. 

The total area within Indian reserva- 
tions in the United States is now 71,150,- 
000 acres—very nearly equal to the 
combined area of all of the New Eng- 
land States and the State of New York. 
Of this total approximately 39,130,000 
acres have been allotted to individual 
Indians. The earlier allotments were 
made in fee, with a restriction on aliena- 
tion, except with the consent of the 
Secretary of the Interior. The later 
allotments have generally been made 
under authority of the Act of February 
8, 1887 (24 Stat., 388), known as the 
“Dawes” or General Allotment Act, and 
amendments thereof. The purpose of 
this act was to individualize the owner- 
ship of Indian lands as a means of dis- 
solving the tribal relationship and thus 
solving the Indian problem. The law 
provides for the apportionment to each 
Indian of a tribe of a parcel of land to 
be held by him in much the same man- 
ner that the ordinary settler holds his 
homestead claim. However, because of 
the assumed incompetency of the In- 
dians the act provided that the patents 
for allotments should provide that the 
United States would hold the lands in 
trust for the allottee for a period of 
twenty-five years from the date of allot- 
ment, and at the end of that time would 
convey the land to the allottee or his 
heirs “in fee, discharged of such trust 
and free of all charge or incumbrance 
whatsoever.” Provision was made for 
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an extension of the trust period by the 


President. Many extensions of the trust 


period have been made and thousands | 
of fee patents have been issued by the — 
Secretary of the Interior before the ex- | 


piration of the trust period upon a satis- _ 
factory showing, or at least upon the | 
assumption, that,the allottee or the heirs — 
were fully competent to manage their _ 


affairs. Special acts of Congress have 
also provided for the release of all re- 
strictions on alienation, particularly the 


mixed-blood Chippewas of the White | 


Earth Reservation in Minnesota and 
members of the Five Civilized Tribes in 
Oklahoma. Abundant evidence is avail- 
able as to the sale of the timber on such 
lands for far less than its actual current 
value. The timber on allotments for 
which fee patents were issued by the De- 
partment of the Interior upon the as- 
sumption that the allottees, or their 
heirs, were competent has frequently 
been sold for a mere fraction of its 
value. 

The 1,500,000 acres of allotted tim- 
berland reported in 1912 had dimin- 
ished to 900,000 in 1925. During this 


period the timber had been cut under 


Departmental regulation from a large 
number of allotments, but hundreds of 
fee patents to forested lands had also’ 
been issued. 

Soon after the organization of the 
Forestry Branch of the Indian Service| 


regulations were issued for the adminis. | 


tration of forests on both tribal lands 
and allotments. These regulations con- | 
templated the conservative management | 
of all forested Indian lands but recog: 
nized that a decidedly different policy | 
must govern on allotted lands from that 
applicable to unallotted, or tribal, lands. | 

| 


| 
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While the individual Indian does not 
have full control of his allotment until 
the fee patent is issued, he has certain 
_ vested rights from the time the trust 
_ patent issues and certain inchoate rights 
from the time his selection of land is 
made in the field. The primary purpose 
of the allotment is theoretically to pro- 
vide a home for the Indian, and a form 
of administration that may be ideally 
suited for tribal forest lands cannot be 
applied to small tracts of 40, 80 or 160 
acres that are destined, within a rela- 
tively short period, to pass into private 
ownership. 

And here is encountered one of the 
difficult problems of forest administra- 
tion on Indian lands. 
tions, such as those in the Lake States, 
practically all of the land was forested 
and forest land must be allotted if allot- 
ments were to be made. Furthermore, 
much of this land was suitable for agri- 
cultural use and a clear cutting of the 
allotments was not only desired by the 
Indian owners but seemed advisable 
| from an administrative standpoint. 
While forested allotments with agricul- 
tural possibilities are found in the west- 
ern states, many allotments have been 
' made within heavily forested areas, of 
land that is poorly adapted to agricul- 
tural use. Since 1910 strenuous efforts 
have been made toward the prevention 
' of such allotments and to some extent 
) the actual practice in the field was made 
/ to conform to the policy of the Depart- 
_ ment as announced in several decisions 
f and apparently concurred in by the 
courts (Letter Sec’y. Int., Dec. 30, 1895, 
!) Comp. P. L. Laws, p. 150; U. S. v. Her- 
+ manos, 209 U. S. 337; Swigert v. Baker, 

229 U. S. 187; Blansett v. Cardin, 261 


On some reserva- 
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Fed. 309 and 256 U. S. 319.) 

Prior to 1914, 690 allotments com- 
prising 55,012.55 acres had been se- 
lected and approved within the Quinaielt 
Reservation in Western Washington. 
Many of these allotments were heavily 
timbered, but the majority of them were 
along the Pacific beach, adjacent to the 
shore of Quinaielt Lake, on the lowlands 
along the rivers and streams, or on flat 
lands that gave some promise of being 
susceptible to cultivation when the tim- 
ber should be removed. After the allot- 
ment work was discontinued in 1914 a 
detailed valuation survey was under- 
taken and between April, 1915, and 
August, 1917, a timber cruise was made 
and data assembled for the compilation 
of a very creditable contour map. Ten- 
tative plans were made for the adminis- 
tration of the remaining unallotted lands 
in a unit, as tribal land, the income from 
sales of timber to be divided equally 
among the Indians entitled to rights on 
the reservation. 


However, before the allotment work 
was discontinued selections of land had 
been made by 321 Indians, most of 
whom had never lived on the Quinaielt 
Reservation. These selections had not 
been approved by the Department of the 
Interior and in October, 1920, one of 
these claimants named Tommy Payne, a 
non-resident Indian, brought suit in the 
United States District Court of Western 
Washington to compel the Secretary of 
the Interior to issue him a trust patent 
for the particular area selected. The 
tract selected had a land value of about 
$400, while the timber thereon at con- 
servative prices had a value of $4,000. 
The tract was not occupied and was in 
an inaccessible part of the reservation, 


1046 


but a part of the eighty acres did lie in 
a river bottom and had some possi- 
bilities of development for agricultural 
purposes after several decades and after 
the advent of transportation facilities. 
For this reason it was an unfavorable 
case from the standpoint of the Interior 
Department for the testing of the ques- 
tion of whether heavily timbered lands 
of the Quinaielt Reservation should be 
allotted (See Crichton v. Shelton 33 
L. D., 205). Unfortunately the issues 
were joined on this particular case and 
agreement was made between the legal 
representatives of the federal govern- 
ment and the attorneys for Tommy 
Payne and about 30 other Indians, who 
had brought suit about the same time, 
that the decision in the Payne case 
should govern all cases. Most of the 
other selections consisted principally, 
or entirely, of rough, badly dissected 
uplands with a coarse, gravelly soil 
wholly unfit for agricultural use and 
unsuitable for Indian home-making pur- 
poses. 

The government defense in the trial 
court seems to have been principally 
made upon the ground that the allot- 
ment act contemplated the assignment 
of agricultural or grazing lands to In- 
dians and that heavily timbered lands 
could not legally be allotted, rather 
than upon the unsuitability of the 
Quinaielt land for agricultural use or 
for Indian home-making purposes. It 
also appears from the memorandum 
opinion of January 19, 1922, by the 
trial judge, that he failed to realize the 
advantage that would be derived by the 
Indians, as a tribe, from the manage- 
ment of the timberland as a unit with 
the equal distribution of the proceeds 
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derived therefrom; and looked upon the — 
opposition of the Interior Department 
to the allotment of particularly valu- 
able timberlands to certain individuals, 
whose right to allotment on the Qui- 
naielt had not been questioned, as an 
attempt on the part of government off- 
cials to deprive the individual Indians 
of their moral and legal rights. The 
case was decided in favor of the com- 
plainant. 

The Circuit Court of Appeals affirmed 
the decision (284 Fed. Rep., 827), and 
though the case was carried to the 
United States Supreme Court the finding 
of facts in the trial court were such that 
the appeal was lost (264 U. S., 446, de- 
cided April 7, 1924). Under previous 
stipulations the other pending cases 
were governed by the Payne decision 
and within a few months scores of other 
selections were made and about 800 
additional allotments comprising about 
60,000 acres, have exhausted practically 
all of the more valuable forested lands 
on the Quinaielt Reservation. This 
situation has resulted in a great dis- 
parity in the value of allotments. Some 
of the shrewder, non-resident individ- 
uals, having tribal affiliations, but with 
only a small amount of Indian blood, 
have secured selections ten or twenty 
times as valuable as those taken at an 
earlier period by full blood Indians who 
had always made their home on the 
reservation. 

While the Quinaielt affords the most 
striking example of the allotment of 
lands wholly unfit for allotment pur- 
poses and the creation of a condition 
that will probably delay the proper han- 
dling of a large forest area for several 
decades, there have been too many ex- 


a 
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_ amples on other reservations of unwise 


>» Fs 


\ 


and unwarranted allotment of lands 
primarily suited to the production of 
forest crops and wholly unsuited for the 
purposes contemplated by the general 
allotment act and its amendments. 
After forested lands are allotted the 
Indian Service ordinarily combines a 
large group of allotments for timber 
sale purposes, and frequently includes a 


large area of tribal land so as to secure 


the increased price that an operator can 
afford to pay for a large body of timber. 


_A separate contract, a separate scale 


record, and a separate accounting for 


_ funds must be made as to each allot- 


' ment. 


This segregation of scale and 


- funds and the individual administration 


- reservations. 


necessary, involves much inconvenience 


to the purchaser of timber, and a large 
_ additional expense for the Indian Serv- 


ice. However, this additional expendi- 
ture is of minor importance compared 
with the continuing economic loss that 
will most certainly result from the 
breaking up of areas well adapted to 
management as forest properties into 
units too small for such management 


and quite unfit for profitable use as 
} agricultural lands. 
_ mistakes of this character still exists on 
| several reservations and within recent 
» years has been avoided by a narrow 


The possibility of 


margin on the Klamath, the Menominee, 
the Red Lake and the Tongue River 
A similarly unfortunate 
condition may occur under existing law 
through the homesteading or sale of 


| lands on the Colville and Yakima reser- 
_ vations in Washington. 


From 1910 to the present all timber 


| cutting on unallotted Indian lands has 


had in view the renewal of the forest 
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crop and, generally speaking, all cut- 
ting on such lands has been selective. It 
is true that the amount of timber of 
merchantable size left on these lands has 
in many instances been less than the 
amount that has ordinarily been left in 
cuttings on National Forests. The rea- 
sons for this practice have been stated 
repeatedly and may be found clearly 
indicated in a contribution to the Jour- 
NAL OF Forestry, in Volume XXV, No. 
4, April, 1927. It is freely admitted 
that the policy of making a relatively 
heavy removal during the first cutting 
cycle may have been a mistaken one, 
and it is as frankly admitted that the 
tendency during the last ten years has 
been toward a lighter initial cut. The 
clear cutting on the Menominee Reser- 
vation during a period of approxi- 
mately eight years constituted a clear 
departure from this policy, for which 
some justification can most certainly be 
urged on well recognized forestry prin- 
ciples. : 
The total area of unallotted, or tribal, 
land within Indian reservations is ap- 
proximately 32,000,000 acres. About 
one-fourth of this total, or 8,000,000 
acres, may be classed as timberland and 
woodland and about 6,000,000 acres 
consists of forest land of such character 
that it should unquestionably be per- 
manently maintained in consolidated 
ownership for forest production and 
water conservation purposes. The en- 
actment of legislation that would ac- 
complish this purpose has been urged 
for many years, a general bill authoriz- 
ing the Secretary of the Interior to re- 
serve forested land on any reservation 
having been presented in 1911 and bills 
applicable to particular reservations 
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prepared later; but only the act of May 
18, 1916 (39 Stat., 137), creating the 
Red Lake Indian Forest of approxi- 
mately 110,000 acres has so far been at- 
tained. Four bills (S. 2488, 2489, 2490, 
3166, and H. R. 6863, 6864, 6865, 
8529), are now pending in the 2d Ses- 
sion of the 71st Congress for the estab- 
lishment of the Colville, Klamath, 
Warm Springs and Yakima Indian For- 
ests. The enactment of these four bills 
would place about 2,500,000 acres in a 
fixed status as forest lands. The In- 
dians of the Colville and Yakima reser- 
vations have expressed their approval of 
the proposed legislation through vote in 
general council. The Klamath and 
Warm Springs Indians have declined to 
approve such legislation, but it is be- 
lieved that their opposition will disap- 
pear when they come to understand the 
purpose of the proposed legislation. No 
specific opposition to the Yakima bill 
has developed but certain local interests 
in the Colville region have voiced ob- 
jection, chiefly on the ground that the 
Colville lands should be placed upon 
the tax roll through disposal by home- 
stead entry or by sale. This opposition 
appears to be founded upon a miscon- 
ception as to the character of the lands 
or a misunderstanding of the funda- 
mental principles of handling moun- 
tainous forest land. However, the oppo- 
sition is formidable. Similar legisla- 
tion is needed for the Flathead, Fort 
Belknap and Tongue River reservations 
in Montana, the Neah Bay and Spokane 
in Washington, the Fort Hall in Idaho, 
the Hoopa Valley in California, the 
Shoshone in Wyoming, the Mescalero in 
New Mexico, the Navajo, Fort Apache, 
San Carlos and Truxton Canon in Ari- 
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zona, and possibly for several smaller | 
areas. Twenty years of close contact 
with administrative problems in the In- 
dian Service confirms the opinion, 


formed in 1910, that the establishment | 
of a permanent status for these lands as__ 
forest lands is not only essential to their | 
highest economic use for the nation at | 


large, but is desirable from the stand- | 


point of the Indians as a distinct ele- 
ment in the national life. On many 
reservations the Indians have already 


lost their allotments but have not been | 


assimilated and there are many indica- 
tions that for at least several decades 
numerous representatives of this primi- 
tive race will seek the escape from eco- 
nomic pressure and the soothing peace 
of mind that can be found only in the 
seclusion of the primeval forest. 

While statistics as to the amount of 
timber removed from Indian lands prior 
to June 30, 1909, have not been accumu- 
lated, it is probable that the total had 
approximated 2,000,000,000 board feet. 
Some of this timber had been cut in 
trespass, still larger quantities had been 
clandestinely cut by Indians, or through 
direct arrangements with them, concern- 
ing which the representatives of the In- 
dian Service had little or no informa- 
tion; but by far the greater part of it 
was cut under contracts regularly ex- 


ecuted and approved and under a super- | 


vision that insured a reasonably ade- 


quate protection of the interests of the — 


Indian. 


sion as to policy and practice. 


should be temperate, in view of the fact | 
that prior to the fiscal year 1910 no spe- 


However, there were frequent | 
allegations of fraud, repeated Congres- | 
sional investigations and much indeci- | 
Criti- 
cism of this period of administration 
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cific appropriation for the administra- 


_ tion or protection of Indian forests was 


available (See act of March 3, 1909; 


35 Stat., 783), and it was not until 


February, 1910, that any effective steps 


_ toward the creation of a distinct forest 


administration unit in the Indian Serv- 
ice were taken. 
Prior to 1912 logging operations of 


consequence were conducted only on 
reservations in Minnesota and Wiscon- 


sin; and no extensive operations on 
western reservations were initiated prior 
to 1914, after which the timber sale 


| policy of the Indian Service was de- 
' veloped very rapidly. Between July 1, 
1909, and June 30, 1929, the timber 


actually cut from Indian reservations for 


sale under the supervision of the For- 


estry Branch has amounted to 6,784,- 
084,939 board feet, for which the In- 
dians have received $29,369,390.96—an 
average of 184,223,712 board feet an- 


' nually over a period of twenty years 

with a value of $897,456.42, or $4.32 per 
thousand board feet. The average for 
| the ten years ending June 30, 1929, was 
| 484,184,781 board feet with a value of 


$2,039,482.67 or $4.12 per thousand 


| board feet. Prices of $16.00 per thousand 


board feet for Minnesota white pine, 
$8.00 for western yellow pine and $3.00 


- for western hemlock have been received, 
| but it is believed that all of these prices, 
' resulting from competitive bidding, were 


above the prices that the market justi- 
fied. 


It is a source of much satisfaction to 


_ the men of the Forestry Branch of the 


iq 


Indian Service that throughout these 


two decades no allegation of fraud or 
| serious irregularities in connection with 


Indian timber sale administration has 
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been voiced by any reputable person or 
organization, and no convincing evi- 
dence has been presented by even the 
ill-disposed or the unfair and misin- 
formed. It is true that during this 
period the apparent irregularities oc- 
curred on the White Earth Reservation 
and in Oklahoma, but these occurred as 
the result of the removal by Congress of 
the restrictions by means of which the 
Indian Service might have safe-guarded 
the interests of the Indians. 

During this same twenty years 587,- 
116,274 board feet with a value of $4,- 
616,969.48 were removed from ceded 
Chippewa lands under the supervision 
of the General Land Office, approxi- 
mately 200,000,000 feet with a value of 
$1,600,000 were cut from White Earth 
allotments, and timber estimated at 
1,217,917,000 board feet with a value 
of $2,903,467.50 was sold on the stump 
with Choctaw and Chickasaw lands in 
Oklahoma, under acts that precluded 
supervision of cutting by the Indian 
Service. 

For a period of approximately thirty 
years small deductions were made from 
timber sale proceeds on Wisconsin and 
Minnesota reservations to defray the 
cost of scaling and other administration. 
When operations were begun on west- 
ern reservations the deduction was fixed 
at 5 per cent, 6 per cent or 8 per cent of 
the proceeds. As the smaller percentage 
proved insufficient on some reservations 
the rate has, in recent years, been uni- 
formly fixed at 8 per cent. This deduc- 
tion has not only paid all costs of sale 
administration but also has paid a very 
large part of the cost of protection from 
fire on reservations where timber was 
being cut. Ninety-two per cent of the 
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gross income from both allotted and 
tribal lands has been placed to the credit 
of the Indian owners. 

Practically the entire period of opera- 
tion of the Menominee Indian Mills at 
Neopit, Wisconsin, on the Menominee 
Reservation, is included within this 
twenty-year period. This enterprise, 
started under the auspices of the Forest 
Service of the Department of Agricul- 
ture and owing its inception to the en- 
lightened foresight of Senator La Fol- 
lette and the Honorable Gifford Pinchot, 
has during that period made possible 
the realization of $2,008,740.41 in 
stumpage and has earned a net operat- 
ing profit of $1,699,522.06, or a total 
net income of $3,708,262.47, for the 
benefit of the Menominee Indians. A 
new electrically equipped, concrete and 
steel mill capable of producing approxi- 
mately 20,000,000 board feet of lumber 
annually, constructed in 1925, has a 
forty-year supply of virgin timber back 
of it; and detailed studies have indi- 
cated that, with the maintenance of the 
present area of productive forest as a 
source of supply, an increased annual 
cut may be made during the forty years 
following the first cutting cycle and a 
still larger cut during the third cutting 
cycle. 

In the year 1925 a single-band saw- 
mill was erected at Redby on the Red 
Lake Indian Reservation and during 
each of the past five years approxi- 
mately 5,000,000 board feet of lumber 
have been sawn each year. At this mill 
and in the logging incident to its opera- 
tion the Indians have earned to April 1, 
1930, approximately $300,000 in wages 
while a stumpage credit of more than 
$250,000 has accumulated. It is be- 
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lieved that few more striking illustra- 
tions of the practicability of industrial 
progress among the Indians can be 


found and that the results attained, dur- | 


ing a period of extreme depression in 


the lumber industry, have demonstrated — 
the soundness of a theory that found few | 
supporters outside the Forestry Branch 


when the project was undertaken. 
ADMINISTRATION OF GRAZING 


Immediately after the organization of 
a forestry unit in the Indian Service in 
1910 attention was given to grazing 
conditions on reservations in the South- 


west, and Mr. G. A. Gutches, then as- | 


signed to that district, rendered substan- 
tial assistance in the organization of 
grazing supervision on the Fort Apache, 
Jicarilla, Mescalero, Navajo, San Car- 
los, Truxton Cafion and Zuni reserva- 
tions, particularly in the assignment of 
ranges to different permittees and in the 
collection of grazing fees from persons 
and corporations who had been using 
the range for crossing or for summer or 
winter pasture without adequate com- 
pensation to the Indians. 
eight years this supervision by the local 
rangers and forest guards was super- 
seded by an arrangement under which 
the superintendents of the reservations 
took over the direct supervision of graz- 
ing activities. 

The manifold duties of superinten- 


dents have prevented their acquirement 


of close personal knowledge of condi- 


tions on the range; and a lack of suffi- | 


cient appropriations for the employ- 
ment of a field personnel skilled in 


range management, and other unfavor- | 


able circumstances which need not be 


After six or | 


———$ $$$ 
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recited, have resulted in unsatisfactory 
conditions on several reservations. As 
efficient forest organizations have de- 
veloped on timbered reservations in the 
Northwest, the supervision of grazing 
work has gradually been assumed by the 
Forestry Branch. Range control has 
formed a part of the forestry work on 
the Flathead, Colville and Yakima 
reservations for about twelve years and 
more recently range duties have been 
devolved upon forest officers on the 
Klamath, Spokane and Tongue River. 
Considerable attention has been given to 
range studies on the Fort Apache, Jica- 
rilla, Mescalero and Navajo reserva- 
tions in the Southwest during the past 
two years, but the Forestry Branch has 
had no direct responsibility for adminis- 
tration. 

Since March 4, 1929, the special in- 
terest of Secretary Ray Lyman Wilbur 
in the conservation of natural resources 
has aroused a renewed study of range 
problems, and after an extended con- 
sideration of the various phases of 
the situation Commissioner Charles J. 
Rhoads and Assistant Commissioner J. 
Henry Scattergood of the Indian Serv- 
ice recently reached the conclusion that 
the supervision of all range activities on 
Indian lands should be exercised 
through the Forestry Branch. Their 
recommendation for such reorganization 
was approved by Secretary Wilbur on 
April 15, 1930.. Preliminary steps to- 
ward the making of detailed studies of 
all grazing resources have been taken 
and it is hoped that within the next year 
minor faults may be corrected and sub- 
stantial progress may be made toward 
the systematic organization of the graz- 
ing work on Indian lands as a whole. 
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While the annual cash income from 
grazing resources amounted in 1929 to 
less than $700,000, or approximately 
one-fourth the cash income from sales 
of timber on Indian lands, the benefits 
derived by individual Indians through 
the grazing of stock for which no fees 
are paid are very material and the 
proper management of the range on In- 
dian reservations is a problem of great 
interest and of vital importance both to 
the Indians and to the people of the na- 
tion at large. The area grazed during 
1929 has been reported by Superinten- 
dents as comprising 37,000,000 acres; 
on which 1,396,776 head of stock owned 
by Indians individually, 51,411 of trib- 
ally owned stock, and 946,069 head of 
permitted stock, owned by whites, ob- 
tained pasturage in 1929, 

On some reservations the number of 
stock may be materially increased with 
no danger of over-grazing and with dis- 
tinct advantages in the way of increased 
income and in a reduced forest fire haz- 
ard. On other reservations a readjust- 
ment of ranges and a more systematic 
utilization of the range will accomplish 
the same results. On still other reserva- 
tions there has been execessive grazing 
over a part, or all, of the lands for many 
years. This is particularly true of the 
Navajo country. It is on these reserva- 
tions that the greatest difficulties of ad- 
justment and improvement will arise. 
The Navajos are an industrious and in- 
dependent race, who are compelled by 
inexorable circumstances to wrest a liv- 
ing from a land where the forces of na- 
ture seem often to conspire against every 
living thing. For decades the Navajo 
has secured his main living from sheep 
and goats, which from early morn till 
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late afternoon, the year around, are 
assiduously engaged in the effort to find 
sufficient grass or browse to satisfy “the 
inner craving.” Throughout extensive 
forest areas few young trees can be 
found that had not reached a height of 
four feet or more before the sheep and 
goat industry became firmly estab- 
lished; and over large areas there is 
every evidence of the depletion of the 
grass cover through excessive grazing. 
The rehabilitation of these forests and 
the revegetation of these lands without 
arousing the animosity and the violent 
opposition of those who obtain their 
precarious living from these ranges, is a 
problem that will tax the ingenuity and 
the skill of any forester. 

On many reservations the Indians own 
thousands of worthless horses that con- 
sume the grass but contribute very little 
to the economic support of the Indians. 
However, the Indians are ordinarily 
strongly opposed to the destruction of 
these ponies and often are bitterly op- 
posed to the use of the range by permit- 
tees who would willingly pay substan- 
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tial sums for the forage that is con- 
sumed by wild or semi-wild horses. 
This problem has long been recognized 
in the Indian Service but little progress 
towards its solution has yet been 
achieved. 

The Forestry Branch will undertake 
the task of range management on Indian 
lands with a full realization of the re- 
sponsibility placed upon it by the in- 
structions of the Commissioner of In- 
dian Affairs and the Secretary of the 
Interior, in a spirit of earnest codpera- 
tion with all other agencies in the In- 
dian Service, or outside of it, with a 
clear understanding of the limitations of 
the organization as a whole and of its 
individual members; but with the same 
enthusiasm and determination that has 
carried it through two full decades of 
unremitting effort toward the ideal of an 
economically sound policy of adminis- 
tering the forest resources that belong 
to the American Indian. In all phases 
of the work in which we are engaged, 
my associates and I solicit the interest 
and the assistance of the Society of 
American Foresters. 


SUSTAINED YIELD FOR A PERMANENT AND SUFFICIENT 
SUPPLY OF FOREST PRODUCTS 


By A. B. RECKNAGEL 


Department of Forestry, Cornell University 


Until forestry is practised on privately-owned timberlands the problem of a per- 

manent and sufficient supply of forest products cannot be solved. The best solution 

is sustained-yield management. This will require responsible leadership from the 

timberland owners themselves but the public must meet them half-way. The author, 

a strong proponent of public codperation through regional and national councils, 

and of federal aid through low-interest loans, outlines his plans for assuring 
adequate supplies of wood. 


HERE is only one possible solu- 
tion of the problem of a perma- 
nent and sufficient supply of for- 
est products in the United States—that 
is by the practice of sustained yield 
management. Sustained yield is the 
yield or cut of timber from a forest 
which is managed in such a way as to 
permit the removal of an approximately 
equal volume of timber annually or 
periodically, the volume removed being 
equal to the increment. Sustained yield 
is, then, the antithesis of exploitation 
and abandonment of the land. It se- 
cures at one stroke the permanency and 
sufficiency of the supply of forest prod- 
ucis. 

In the case of the United States the 
annual consumption of forest products 
is approximately 22.5 billion cubic 
feet. 
from the same trees would be, roughly, 
53 billion board feet. This enables a 
comparison with the growing stock, put 
for all the merchantable timber in the 
United States, at roundly 2,200 billion 
board feet. 

If one asumes a general rotation of 
100 years, the annual cut under sus- 
tained yield management for the entire 


The equivalent in lumber sawed 


United States would be, by Von Man- 
tel’s well-known formula, 2 per cent of 
the growing stock, or 44 billion board 
feet yearly. The prospect, therefore, of 
placing wood production in this coun- 
try on a sustained yield basis is not so 
remote. 

Economic trends favor this in the 
principal items such as lumber and 
other sawmill products. The average 
annual lumber production for 1914 to 
1922 was 37,700,000,000 board feet. 
For 1926 it was less than 37 billion feet, 
and for 1927, 34.5 billion feet, while 
for 1928, a cut of only 32 billion board 
feet is predicted, and every effort will be 
made by the leaders of the lumber in- 
dustry to keep production down to that 
level. The difference between 37.7 bil- 
lion and 32 billion is 5.7 billion board 
feet, which reduces the total required 
annually from 53 billion board feet to 
47.3 billion board feet, an excess over 
allowed cut of only 3.3 billion board 
feet. This discrepancy can easily be 
met by better forestry practice if once 
the sustained yield idea is effective. 
Obviously, sustained yield practice will 
also secure the other benefits of forestry 
essential to the public welfare. 
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Sustained yield alone, however, is no 
criterion of correct forestry practice in 
the woods. To meet the needs of the 
nation it must be applicable in actual 
practice. It may be assumed that sus- 
tained yield management will be the 
rule on national and on state forests 
(though the Forest Preserve in New 
York is a regrettable exception to this 
rule). The nub of the problem is, then, 
the private timberland owner, who con- 
trols four-fifths of the standing timber 
in the United States. 

Most timberland owners would pre- 
fer to manage their properties for con- 
tinuous production—i.e., a sustained 
yield—thereby assuring themselves of a 
continuous supply of raw material. 
Their interests and those of the public 
are identical in this respect. But there 
are practical difficulties in the way. In 
the first place, the forest property must 
be of sufficient size to permit of long- 
time management. A small woodlot 
can yield continuous crops, but, as a 
tule, the quantity produced is so limited 
that the difficulties of marketing it 
usually require a heavy cut at long in- 
Second, the forest property 
which is to be managed for sustained 
yield must be accessible to logging and 
must produce crops which are readily 
marketable. Third, there must be ade- 
quate protection from fire and an equit- 
able basis of taxation. 

None of these difficulties are, how- 
ever, insuperable. Indeed, the prob- 
lems of marketing, of protection, and of 
taxation are being attacked with a vigor 
and cooperation that assures a success- 
ful solution. 

The great difficulty in the way of sus- 
tained yield management remains the 


tervals. 
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economic situation: the old idea of “cut- 
out and get-out” still prevails. The time 
element in forest management is a de- 
terrent. The uncertainties of future in- 
come and the impossibility of predicting 
returns with any degree of assurance 
scare the timberland owner away from 
sustained yield. .And yet the trend is 
definitely toward holding all land for 
continuous crop production. 

Witness the action taken by the 
Board of Directors of the National 
Lumber Manufacturers Association at 
their meeting at Longview, Washington, 
in August, 1929, in urging “upon each 
timberland owner, who has not already 
done so, that he make or cause to be 
made a thorough economic study and 
careful analysis of the forest growing 
possibilities of his land holdings and 
that, in his future program of land use, 
management, and disposal, he be guided 
by the facts thus developed and by 
sound affirmative conclusions properly 
drawn therefrom.” 

The Board of Directors further rec- 
ommended as “deserving of special 
study by owners of forest land proper- 
ties . . . . the practicability, in many 
cases, of organizing forests properties 

...ona basis of sustained yield... . 
either of lumber or other forest prod- 
ucts, or as nearly a sustained yield basis 
of cutting as local conditions will per- 
Mita In the case of industrial opera- 
tions whose local situation justifies de- 
velopments in this direction, an effective 
basis of stabilizing production and in- 
suring permanency of operation may 
thus be afforded.” 

Is this not a distinct step toward the 
goal of continuous forest production by 
an industry harassed by competing ma- 
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terials and faced with a public responsi- 
bility for the handling of its resource— 
forest land? The public must meet the 

timberland owner half way and to do 
_ this must recognize: 


1. The peculiar problem of the tim- 
berland owners and operators. 

2. The public’s share in responsi- 
bility for enabling privately owned for- 
est land to be kept productive. 

3. The need for machinery to help 
the timberland owners help themselves 
—that is, 


a. Permission to agree openly and 
legally upon reduction in mill output, 
provided this agrees with the best man- 
agement of the forest and is checked by 
the allowable cut under sustained yield. 

b. Organization of regional Coun- 
cils of Timberland Owners (correspond- 
ing perhaps to the nine national forest 
districts), functioning under the ap- 
pointment by the Governors of the re- 
spective states and heading up in a Na- 
tional Council of Timberland Owners 
which will be composed of the chairman 
of each Regional Council and such addi- 
tional men as may be deemed desirable. 
This National Council to be appointed 
by the President and to function within 
the United States Department of Com- 
merce, somewhat along the lines of the 
National Committee on Wood Utiliza- 
tion. 

c. The authority (by act of Con- 
gress), to grant to such timberland 
owners who are managing their forest 
properties under sustained yield as indi- 
cated by a working plan approved by 
the Regional Council, and whose exigen- 
cies require financial assistance in order 
to bring the crop to maturity, loan sub- 
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sidies from the federal land banks of 
not to exceed $10 per acre per rotation, 
with a lien on the land as security; to 
be repaid (with simple interest at 3 per 
cent), when the timber is harvested. 
Such loan subsidies should be granted 
only upon recommendation of the Re- 
gional Council of Timberland Owners 
when endorsed by the state forester (or 
corresponding official), and viséed by 
the local representative of the federal 
Forest Service (perhaps the regional 
forester). Periodic inspection of the 
work done by the state forestry officials 
will assure satisfactory progress. Loan 
subsidies to be callable by the Regional 
Council upon recommendation of the 
proper state and federal forestry off- 
cials. 

This remedy, if effective at once, 
would unquestionably meet the nation’s 
needs for continuing supplies of timber. 
Not only would it bring our timber pro- 
duction within the compass of sustained 
yield, thus stabilizing it, but it would 
assure proper forest management by in- 
tegrating the timberland owners through 
regional and national councils with the 
technical direction and control of the 
state and federal forest authorities. The 
loan subsidy feature would make the 
plan feasible for those timber growers 
requiring financial assistance. 

An excellent example of sustained 
yield policy is the recent Pulpwood Con- 
servation Act in Ontario, whereby (as 
described by Kellogg in the JouRNAL OF 
Forestry for April, 1929, page 430), 
“every holder of pulpwood lands. . 
is required to file with the Department 
of Lands and Forests on or before Sep- 
tember 1, 1929, a detailed statement 
.. . . together with an estimate . . 
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certified to by a forester; and finally a 
detailed (working) plan by the Com- 
pany for the placing of its supply of 
pulpwood on a sustained yield basis, so 
that the consumption of wood shall not 
exceed the production....also.... the 
rate of natural growth upon which it is 
based and the provisions which the com- 
pany proposes .... in order to reach a 
sustained yield. Upon receipt of these 
the Department of 
. to devise a 


statements .... 
Lands and Forests is . . . 
general plan to place the pulpwood sup- 
ply of the Province upon a sustained 


yield basis. Upon the completion of 
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such a plan... . it may be authorized 
by an order-in-Council and given the 
full effect of law.” 

Space does not permit the working 
out of the legal and technical details for 
such a plan in the United States. That 
it is sound in policy and economics 
seems clear, and it. has the additional 
merit of responsible leadership by the 
timberland owners themselves with gov- 
ernment functioning primarily in a co- 
ordinating and supervisory capacity. 
Finally, it would employ many more 
foresters in their proper function: the 
management of forests. 


MANAGEMENT PLANS FOR ALL-AGE FORESTS 


By DonaLp M. MatrHews 


Professor of Forest Management, University of Michigan 


One of the forest mensurationist’s most baffling of problems is the preparation of 

yield tables for selectively-cut, all-aged forests, especially when such forests have 

been cut without a well-ordered silvicultural plan. The author proposes a method 

based on rearranging the data in normal yield tables to make it comparable to 

conditions that exist in a natural all-aged forest. He believes it would also simplify 

the determination of the rotation and cutting cycle and indicate the amount of 
stock to be reserved. 


each year proving more conclu- 

sively that there is a limit below 
which it does not pay to log and mill 
timber of small size. This, together 
with the fact that many areas, especially 
in the South, are being logged over 
profitably a second time, is directing the 
attention of many operators to the de- 
sirability of planning definitely now for 
a second cut. However, such operators 
expect to obtain this cut from timber 
which they left on the ground from 
financial considerations and not from 
any definite plan of future management. 
They are, therefore, generally without 
definite data as to what this second cut 
will amount to or what it would be safe 
for them to cut at the time they again 
log over their area. 

Many operators are now willing to 
concede that land carrying a scattering 
stand of small timber is worth much 
more than a clean cut area, even though 
some reproduction may be obtained on 
the latter. They are however still far 
from a correct valuation of such areas 
and only in a few instances have they 
definitely planned to leave such a stand 
of timber as will assure continuing regu- 
lated cuts to keep a fixed amount of log- 


Sie logging studies are 


ging and milling capital in continuous 
profitable use. Until they are able to 
balance their production budget against 
their fixed capital investment, financial 
pressure, which will accompany any 
diminution of cut, is likely to compel 
many operations, capable of sustained 
yield, to log destructively and to 
liquidate. 


Unless foresters are able to supple- 
ment their data on the costs of logging 
and milling timber of different sizes 
with a simple and reliable method for 
determining what portion of his stand 
the lumberman should leave to be as- 
sured of equal or greater cuts at definite 
subsequent periods, continuous produc- 
tion will be achieved only accidentally. 
If an operator leaves certain trees stand- 
ing merely because he believes their 
conversion is unprofitable and, because 
of his financial stake in the land, is in- 
duced to protect his area, he will, it is 
true, get a second crop. However, it is 
unlikely that his second cut will be suffi- 
cient or available in time to keep his 
equipment operating at capacity. It is 
this fact that jeopardizes continuous 
production. The second and subsequent 
cuts must be planned for now, and the 
conversion capacity of the operation 


1057 


1058 


adjusted with the productive capacity of 
the tract. 

Heretofore, our management plans 
for all-age forests, have usually been a 
compromise with present financial con- 
siderations, and have usually set diame- 
ter limits which were lower than good 
silviculture would dictate. Results of 
selective logging studies are removing 
to some extent this necessity to com- 
promise, and we now find lumbermen 
voluntarily leaving trees on the ground 
of a size that would have been removed 
under older management plans. In pre- 
dicting our cuts in the past under the 
diameter limit system, it has often been 
assumed that all trees not marked for 
removal in the first cut will remain on 
the ground and go forward in growth at 
rates determined by growth studies, or 
assumed as correct for conditions exist- 
In effect such an as- 
sumption too often carries with it a fur- 


ing on the tract. 


ther assumption that the entire produc- 
tive power of the area with which we are 
dealing can be utilized by the remaining 
Although our second cuts as 
we have predicted them have looked 
small enough when measured by the 
acre, they would have looked large in- 
deed if referred to that portion of any 
acre occupied by those trees not re- 
moved in the first cut. Moreover, all 
the trees not marked for the first cut do 
not remain on the ground and continue 
to grow for the next cut. Some of them 
are destroyed in logging and natural 
elimination of individuals continues al- 
though, perhaps, less rapidly than be- 
fore because of the lessened competition 
with mature trees. In more recent 
management plans we are allowing for 
this mortality by some arbitrary reduc- 


timber. 
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tion applied to our annual growth 
figures. At best this can be nothing 
more than a figure dictated by the good 
judgment of the forester based on his 
experience. 

In drafting management plans for all- 
age forests we need, first something 
more closely related to the productive 
capacity of the tract than the present 
financial returns of logging to determine 
what we shall leave on the ground; 
second, some definite conception of that 
portion of the area which is effective in 
producing our second cut and, third, 
some means of determining with rea- 
sonable accuracy what the mortality in 
the remaining stand is likely to be. For 
information on these points it is sug- 
gested that we turn to our rapidly ac- 
cumulating mass of normal yield table 
data. 

Our all-age forests, as nature or previ- 
ous logging operations present them to 
us for management, carry various 
groupings of different-aged trees all on 
one acre and the comparison of the data 
presented by the ordinary stand and 
stock table for an all-age forest with 
that contained in a yield table for the 
same species will get us nowhere. The 
well-prepared stand and stock table for 
an all-age forest enables us to draw cer- 
tain conclusions with regard to condi- 
tions in that forest. We can generally 
tell at once the forest is not normal, that 
it is over- or under-stocked, and we can 
even guess at the points where abnor- 
mality is greatest; but we can tell noth- 
ing definite from the table with regard 
to this point. If the forest were an even- 
age one, comparison of the data pre- 
sented in the table with that of a nor- 
mal yield table for a forest of similar 
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age would give us the information we 
sought. What we require for compari- 
son with the all-age stand and stock 
table is data, for the same or a similar 
species on an all-age arrangement that 
is normal. Such data can rarely, if ever, 
be obtained in natural stands, but we 
can prepare it from ordinary yield 
tables. A truly all-age normal forest 
should have the same proportionate 
representation of every age-class on one 
acre that an even-age series of equal nor- 
mal blocks would carry with each sepa- 
rate age confined to the block represent- 
ing its age. It is not likely that such a 
condition would exist in nature, as there 
is hardly room on one acre, except for 
very short rotations, but we can con- 
ceivably have a number of separate age- 
classes, each normal for the area it 
occupies, on one acre. That is to say, 
we can conceive of a normal acre with 
the proper representation of 20, 40, 60, 
80, 100 and 120-year old trees on it. 
With such a forest we could return to 
the same acre every twenty years and 
cut the yield of one-sixth of an acre 
of normal, fully-stocked 120-year old 
timber. 

Since we cannot find the desired data 
in nature, we shall have to work it up 
from normal yield tables. This can be 
done by dividing the yields for the 
proposed age-classes, as they appear in 
a normal yield table, by the number of 
times the age-class interval is contained 
in the rotation. Thus, if the yield table 
with which we are dealing gives values 
up to 120 years, and the interval is 
twenty years, then the normal acre on 
the age class arrangement would have, 
just before any cut, one-sixth of the 
yields given in the normal table for the 


1059 


20, 40, 60, 80, 100 and 120-year classes. 
Just after any cut it would have the 
same proportional distribution with the 
120-year class removed, and of course 
with such reductions in the younger 
classes as it might be possible to make 
by thinning. Theoretically it ought also 
to have one-sixth of the number of trees 
of each of these classes, as given by the 
normal yield table, and hence also one- 
sixth of the basal area of each class. 
_The construction of such a table is 
one step in the direction of getting 
normal yield data arranged so that it is 
comparable to conditions which exist 
in a natural all-age forest. But in the 
natural all-age forest we have not as yet 
progressed toward the age-class arrange- 
ment. This will appear only after we 
have operated the forest through six 
cutting cycles of twenty years each. 
Trees are at first not separated by even- 
age intervals into classes as broad as 
twenty years. The best we can say with 
regard to the natural forest is that we 
have such age-groups as a 0-20 group, 
a 21-40 group, and so on; and we can 
separate the data in our stand and stock 
table so that we can get group data with 
regard to basal area, number of trees, 
and volume. But the basal area of one 
of these groups, for instance, would not 
be directly comparable to the basal area 
of an age-class built up from a normal 
table. The 41-60 age-group would not 
have a basal area comparable to either 
the basal area of a 40-year age-class 
or a 60-year age-class, but would be 
somewhere between the two. Therefore, 
it would probably be better in construct- 
ing our normal table to prepare it on a 
group basis instead of on an age-class 
basis. This can be done by taking the 


1060 


average of the basal area of yield figures 
from the normal table from one age to 
the next, dividing that by the number 
of times the age-class is contained in the 
rotation, and then using the resulting fig- 
ure as the value with which to compare 
the group data from our natural forest. 

As data below the 20-year class is not 
commonly given in normal yield tables, 
and as ordinary reconnaissance work 
rarely includes accurate collection of 
data on the smaller diameters, it has 
been thought best in preparing the 
accompanying tables to leave the 0-20 
group out of consideration. They have 
been worked up for Scotch pine, as per 
Schlich’s tables for Site I; for longleaf 
pine, Site Index 80, as per the volume 
and yield data prepared by the Southern 
Forest Experiment Station, and for lob- 
lolly pine, Site IJ, as per the data pre- 
sented on pages 89 and 90 of “Loblolly 
or North Carolina Pine,”! by W. W. 
Ashe. Where the data did not present 
figures beyond one hundred years, that 
for the 100-120-year group has been 
read from a projected curve. As an 
illustration of the method of construc- 
tion of such tables, reference is made to 
the normal basal area figures for long- 
leaf pine, as given on page 14 of a 
mimeographed circular entitled “Vol- 
ume and Yield Tables for Second- 
Growth Southern Pines,” dated August 
30, 1927. On this page under Site Index 
80, basal area figures for ages from 25 
to 40 run as follows: 


25. Weare: 3 = 114 square feet 
30 years____ 124 square feet 
35 years. 133 square feet 
40 years_________ 140 square feet 


511 square feet 
* Bull. 24, North Carolina Geological and 
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The total of 511 square feet di- 
vided by 4, gives a quotient of 127.75 
square feet which is considered as the 
average figure of basal area per acre for 
a fully stocked stand ranging in age 
from 21 to 40 years. Divided by 6, it 
gives a quotient of 21.3 square feet 
which is considered as the correct figure 
for the basal area of the 21 to 40 group 
in a normal all-age forest operated on a 
rotation of 120 years with a cutting 
cycle of 20 years, and is the first entry 
in the basal area column for the long- 
leaf pine section of the tables. Other 
entries in the tables given for basal 
areas and for volumes have been ob- 
tained in exactly the same way. The 
percentage figures given in the tables 
are worked up from the totals of the 
figures as given and leave out of con- 
sideration values of the 0 to 20 year 
group. Attention is directed to the close 
relation of percentage distribution of 
basal area through the five groups in the 
three species included in these tables. 

Similar close relation in the distribu- 
tion of basal area by percentage through 
the different groups is to be noted when 
tables are computed for other sites with 
these or similar species. Volume per- 
centage distribution shows greater varia- 
tion with a tendency toward greater 
percentages of volumes in the older — 
classes on the better sites. This was to 
be expected as height increases with 
better site conditions and thus carries 
volume with it. However, as basal area 
is now generally accepted as the best 
indication of stocking it would, in any 
event, be the most significant data and — 
the uniformity of its percentage dis- 
tribution through the group-classes 
makes it the easier to use in assessing 
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the degree of normality in the various 
portions of our all-age wild forests, in 
determining what portion of the stand 
can safely be removed in the first cut 
and in planning for and correctly esti- 
mating future cuts. 

In using these all-age normal tables 
as guides for the management of natural 
stands we have first to arrange our 
data with regard to the natural stand 
in the same form and then follow the 
common sense principles which would 
apply to the normal forest. If we 
had under management a forest of lob- 
lolly pine, the growing stock being in 
close conformity to that indicated by 
the table for that species given above, 
we would not expect to cut more than 
approximately 21 per cent of the basal 
area for a yield of between 1,100 and 
1,200 cubic feet every 20 years if we 
wished to harvest 120-year old timber 
and keep the forest in continual produc- 
tion.. We would not make the error of 
cutting more than 21 per cent of the 
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basal area for to do so would involve 
cutting timber of 100 years or less in 
age which would amount to pre-harvest- 
ing a portion of the crop due 20 years 
hence. Neither would we assume that 
the crop which we harvested now, ap- 
proximately 1,166 cubic feet, repre- 
sented the productive power of the site 
for one acre of 120 year old timber. 
We would know that it represented the 
productive power of one-sixth of an 
acre, and we would not expect to come 
back to that portion of the acre again 
for a harvest-cut in under 120 years, if 
our management plan called for a rota- 
tion of 120 years, and at that time would 
expect to get an approximately even-age 
cut of 120 year old timber instead of 
our present harvest-cut of timber from 
100 to 120 years of age. 

If for any reasons, financial or other- 
wise, we were constrained to remove 
better than 40 per cent of our basal 
area in our present cut we would realize 
that we would have to wait 40 years for 


TABLE I 


NORMAL ALL-AGE YIELD TABLES 


AGE-GROUP ARRANGEMENT 


Scotch Pine as per 
Schlich—Site I 


Longleaf Site Index 80 as 
per Southern Exp. Sta. 


Loblolly Pine—Site II 
as per W. W. Ashe. 


Age 
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eestor te et ee 
21-40 22.6 16.30 482 6m e213" 16 525 9.95 20 17.7 614 12.40 
41-60 26.8 19.33 833 166 256 19.2 880 16.68 22 19.5 968 19.55 
61-80 9310" 90.837 1080. Liebe 27.8) 21.0" 1185" 22.43 23 20.4 1055 21.30 
81-100 30.0 21.63 1255 25.0 288 21.8 1330 25.20 24 91.2 1148 23.20 
101-120 SOA eOle 137 aie. 0) 2 1360 214. | 24 21.2 1166 23.55 
Totals 138.7 100 5027 100 132.5 100 5280 100. 113 100. 4951 100 
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a cut of similar quality and quantity and 
that if this policy were persisted in we 
would be changing our management 
plan from one based on a rotation of 
120 years with six cutting cycles to one 
of 120 years with three cutting cycles. 
If we decided to cut approximately 40 
per cent of the basal area now and 
return to the area again in 20 years for 
a cut as nearly equal in volume and 
quality as possible we could expect to 
cut then the basal area and volumes 
given in the table for the 61-80 and 81- 
100 groups or a total of 20.4 plus 21.2 
or 41. 6 square feet of basal area with 
a total volume of 1,055 plus 1,148 or 
2,203 cubic feet. This policy, if per- 
sisted in, would change our management 
from a plan based on a rotation of 120 
years with six cutting cycles to one based 
on a rotation of 60 years with three 
cutting cycles which might be perfectly 
sound both from regulatory and finan- 
cial standpoints. 

But if because of extreme financial 
pressure or lack of foresight we cut at 
the present time up to 80 or 90 per cent 
of the basal area as given in the table 
what have we to look forward to? If 
another cut is hoped for in 20 years the 
best that we can expect is one of 968 
cubic feet of timber ranging in age from 
41 to 60 years which would be only 
22 per cent of our present cut of 4,337 
cubic feet and entirely inadequate to 
keep operating at a profitable rate the 
plant which we would have presumably 
established to take care of our present 
heavy cut. If the plant is kept operating 
to harvest this small cut it is likely to 
run at a loss and, as the next substantial 
cut is sixty years in the future, there 
will be only a remote possibility of con- 
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tinuous production and hence the ten- 
dency will be to reduce losses, log out 
and liquidate. This is the danger that 
threatens many operations which are at 
the present time tentatively considering 
the possibility of continuous production 
but have not given due consideration to 
the balancing of.the productive capacity 
of their tract against the conversion 
capacity of their plant and organization. 

As an example of the use of all-age 
normal yield table data in planning the 
management of an all-age natural forest 
let us assume that we are dealing with a 
tract of loblolly pine on longleaf pine 
flat lands as described by W. W. Ashe 
on page 21 of his Bulletin 24 of the 
North Carolina Geological and Eco- 
nomic Survey entitled “Loblolly or 
North Carolina Pine.” Mr. Ashe pre- 
sents a table indicating the composition 
of this type of forest which, he states, 
forms the great bulk of the productive 
loblolly pine areas of the south. The 
forest was originally largely longleaf 
pine which, as a result of turpentining, 
lumbering and fire, has now largely 
disappeared. Due to fires the loblolly 
is not evenly distributed but occurs in 
scattered dense groups interspersed with 
open areas covered with wire grass. 
After logging, loblolly reproduces to 
the exclusion of the present remaining 
representation of longleaf. Under best 
conditions the trees attain a height of 
from 120 to 125 feet and diameters of 
from 25 to 30 inches, averages being 
from 95 to 110 feet and 18 to 25 inches. 
The site is classed by Ashe as Quality II 
and his growth studies indicate 24-inch © 
trees to be about 200 years of age, 18- 
inch trees about 100 years and 12-inch 
trees about 60 years. 
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We may assume any reasonable area 
of tract. In working out the financial 
side of the management plan an 80,000 
acre tract was assumed with a conver- 
sion plant and organization capable of 
handling an 18 million foot annual cut. 
The problem is to draft a management 
plan which will move toward permanent 
production on a definite rotation with 
prescribed cutting cycles. The first step 
to be taken is to work the reconnaissance 
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data available over into a combined 
stand, stock and age table. This has 
been done using Ashe’s composition 
table referred to above and his data on 
growth and volume. The pines and 
hardwoods have been grouped sepa- 
rately in the following table but other- 
wise there has been no attempt to pre- 
sent data with regard to individual 
species. 

In Ashe’s composition table loblolly 


TABLE 2. 


STAND, STOCK AND AGE TABLE 


LOBLOLLY PINE ON LONGLEAF PINE FLATS 
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is shown to be present in the stand to 
the extent of 54.75 trees per acre and 
to attain the largest sizes. Longleaf 
runs to only 9.94 trees per acre and 
drops out rapidly after it reaches an 
age of 60 years, and also is not well 
represented in the smaller diameter 
classes. Hardwoods are not numerous 
except in the smaller diameter classes. 
From the above stand, stock and age 
table certain facts immediately become 
apparent. The basal area for the two 
pines is low, indicating under-stocking, 
but that of the hardwoods is still lower. 
It is distributed over a large number of 
age classes, especially in loblolly pine, 
bulks largest from 80 to 100 years of 
age, and has a sharp drop between 180 
years and 200 years plus. Volume fol- 
lows basal area closely when measured 
in cubic feet. From a study of the table 
we can come to certain conclusions, 
namely: 


a. Loblolly dominates by all mea- 
sures and longleaf does not reproduce 
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itself. Hardwoods compete only in the 
smaller diameter classes. It is therefore 
safe to bunch pines in considering yields 
but not safe to count on a further yield 
of longleaf in the second rotation. Hard- 
woods should not be considered in the 
yield but treated as weeds to be elimi- 
nated. , 

b. The natural rotation is about 200 
years. 

c. The forest is of the selection or 
all-age arrangement but badly under- 
stocked. 


The questions involved in drafting a 
management plan are the following: 


a. This forest is not normal—how 
does it depart from normality? 

b. A rotation of 200 years is too 
long,—what is a reasonable rotation to 
adopt? 

c. What cutting cycle shall we adopt 
and what can we safely harvest at once? 

d. What yields can we expect in later 
cycles? 


TABLE 3 


COMPARATIVE TABLE 


NORMAL FOREST DATA VERSUS ACTUAL FOREST DATA, LOBLOLLY PINE; AGE-GROUP ARRANGEMENT 


Normal Forest 


Actual Forest 
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41-60 22 19.5 968 19.55 50- 70 11-13 7.60 17.44 299.3 17.04 346 
61-80 23 204 1055 21.30 70-90 » 14-16: 9.25) 21:23: 9372.85 - 21 Olde 
81-100 24 21.2 1148 23.20 90-160 17-21 964 22.11 406.0 23.10 402 
101-120 .24 21.2 1166 23.55 160+ 22-34 849 1950 366.2 20.83 35.4 
Totals 113 100 4951 100 eel _. 43.58 100 1757.6 100 38.6 
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e. When can we expect to approxi- 
mate a normal regulated condition? 

The answer to most of these questions 
is contingent on our ability to obtain 
data which is in such form as to com- 
pare with the data of our forest and 
which approximates normal conditions, 
and as reference to normal yield data 
for loblolly pine on the age-group ar- 
rangement is indicated. It is clear that 
we will wish to shorten the rotation 
by a considerable amount, certainly to 
120 years and probably less. There- 
fore, a normal group-age table up to 
120 years will be satisfactory for com- 
parative purposes (Table I). It is now 
necessary to re-arrange the data pre- 
sented in our stand, stock and age table 
(Table 2) in similar form. An attempt 
to so arrange it with basal areas and 
volumes referred to the same ages as 
given in the normal table will be un- 
satisfactory for two reasons; first, be- 
cause the ages of our actual forest run 
far beyond 120 years and second, repre- 
sentation of different ages in the actual 
forest is not evenly distributed. It is 
therefore preferable to re-arrange the 
data with regard to basal area and 
volume in the actual forest in accor- 
dance with the percentage figures for 
basal area distribution through the 
groups which the normal age-group 
table indicates as being correct under 
normal conditions. This can be done 
by adding up the basal area column in 
the stand, stock and age table from the 
bottom until a total of approximately 
21 per cent of the total basal area of 
43.58 square feet is obtained, and then 
entering this amount of basal area to- 
gether with the corresponding age, diam- 
eter and volume data in the new table 
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as data comparable to that of the 100- 
120 group of the normal age-group 
table. The same procedure is followed 
to obtain data for basal area and volume 
in the actual forest which is comparable 
to these data in the other groups of 
the normal table. It is of course not 
possible to get the basal area percentage 
figures in the table for the actual forest 
to agree exactly with those in the normal 
forest without splitting diameter classes, 
and this practice is not considered de- 
sirable or essential and has not been 
followed. Hence it is to be noted that 
percentage figures for basal area in the 
different groups for the actual forest in 
Table 3 differ by one or two per cent 
from the figures given for the same 
groups in the normal forest. 


With Table 3 before us, we are in a 
position to answer the questions listed 
above as being involved in the drafting 
of a management plan for the area. 


a. How does the forest depart from 
normality? Obviously the greatest de- 
parture from normality is in under- 
stocking. By re-arrangement of the 
grouping of the basal areas as given in 
the stand and stock table above, so as 
to put them in reference to age-groups 
of the normal forest instead of their own 
age groups in the actual forest, we have 
evened off variations in under-stocking 
and show an average stocking in each 
group of between 35 and 43 per cent of 
normal. Reference to the age column 
in Table 3 shows much over-maturity, 
both as to total age of the forest and 
as to the ages which are now referred 
to the age-groups of the normal forest. 
Yields approaching those from a normal 
forest operated on a 120-year rotation 
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and a 20-year cutting cycle cannot be 
expected within any reasonable time. 

b. What is a reasonable rotation to 
adopt? If we attempt to operate this 
forest on a rotation of 120 years, we 
can only expect to cut between 370 and 
400 cubic feet at each period of return 
for the first few cycles. Timber is un- 
doubtedly merchantable down to 12 
inches in diameter or less. A tree 60 
years of age has a diameter of 12 inches 
and with the improved methods of utili- 
zation which are developing, it is prob- 
able that 12-inch timber will be of satis- 
factory merchantability in the future. 
Tentatively a 60-year rotation may be 
adopted. 

c. What cutting cycle shall we adopt 
and what can we safely harvest at once? 
Inasmuch as we have tentatively decided 
upon a 60-year rotation a 20-year cycle 
seems indicated. With a 60-year rota- 
tion and a 20-year cycle, the cut indi- 
cated is the volume included in the 81- 
100 and the 101-120 year groups, or 
all the timber 17 inches and above in 
diameter. Such a cut will remove 772 
cubic feet and all the mature and over- 
mature timber down to and including 
timber above approximately 90 years in 
age. From a silvicultural standpoint, 
this should be a satisfactory cut. 

d. What cuts can we expect in later 
cycles? It would probably be unsafe to 
predict cuts at greater periods in the 
future than 20 years, or the end of the 
first cycle, although the data given in 
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the table permits of such calculations. 
It should, however, be safe to pre- 
dict the cut 20 years hence and at the 
time that cut is made, if not before, 
a revision of the management plan 
should be authorized. Our present cut 
takes 772 cubic feet, which is the volume 
corresponding to. 18.13 square feet of 
basal area. This amounts to only 37 per 
cent of the normal basal area of 48 feet 
which should exist in the two group 
classes making up the first cut. Thirty- 
seven per cent of the normal volume of 
these classes would amount to 856 cubic 
feet (37 per cent times 1,148 plus 1,166 
cubic feet) and indicates that the per- 
centage of actual yield to normal yield 
is less than the percentage of actual 
basal area to normal basal area in so 
far as this first cut is concerned. How- 
ever, it is to be remembered that we are 
dealing with an unmanaged forest, and 
that 20 years of protection and care 
should improve conditions and bring 
yield percentages of normal into line 
with basal area percentages of normal. 
If this expectation be conceded, then we 
can predict our cut at the end of the 
first cycle by applying the percentage 
figures of actual basal area to normal 
basal area in the 41-60 and 61-80 
groups, as they exist at present, to the 
yields of the 61-80 group and the 81-100 
group of the normal forest, for these 
two groups now 41-80 years old will be 
61-100 years old twenty years hence. 
The calculation would be as follows: 


Nornial= volume, 61-80% group aes eee 1055 cubic feet 

Basal area, normality percentage, present 41-60 group..._.____ 346 

Yield, 41-60 group when 61-80 years old. 371 cubic feet 
Normal svolumes81-100) ¢roupees a wale ee oe cee ee 1148 cubic feet 

Basal area, normality percentage, presents 61-80 group...._____ d 

Yield, 61-80 group when. SIeL00s years old i= 202s eee 462 cubic feet 


Total cut, second cycle, twenty years hence 


833 cubic feet 
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As stated, it would be possible to 
varry out a similar calculation with 
he purpose of predicting the cut at the 
nd of the second cycle, forty years 
rence. To do this we would have to have 
lata as to the stocking of the small 
liameters represented by trees under 20 
years of age; or in other words, data as 
o advance reproduction. A properly 
ganized reconnaissance survey party 
vould, of course, obtain such data, but 
t is lacking from among the data used 
or this calculation. However, it is safe 
o say that after forty years of care and 
yrotection the stand of this younger 
lass should be closer to normal than 
iny of those stands represented by the 
sroups falling due for cutting during 
he first two cycles; and that the cuts 
hould never fall below 800 cubic feet 
ifter the second cycle, but on the con- 
rary should rise toward that percentage 
yf the normal possible under the silvi- 
ultural practice which it is feasible to 
\dopt. 

e. When can we expect to approxi- 
nate a normal regulated condition? As 
ndicated by the above discussion of the 
rield to be expected 40 years hence, it is 
10t too much to expect that we shall be 
rery much closer to normal yields dur- 
ng the third cycle than during the first 
yr the second cycle. Just how much 
loser will of course depend upon how 
nuch protection is afforded the tract, 
ind how much care is exercised in log- 
ing. Approximate normality on a 60- 
rear rotation with a 20-year cycle will 
1ot be achieved until sixty years have 
lapsed, at which time the area cut over 
luring the first cycle on any one acre, 
nd presumably this would be approxi- 
nately one-third of an acre, should 
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carry timber 60 years of age, resulting 
from the reproduction which was estab- 
lished immediately following the first 
cut. From this time on it should be pos- 
sible to get cuts of 60-year old timber at 
20-year intervals, together with such 
thinnings from the younger stands as 
silvicultural, logging and marketing 
conditions make it desirable to make. 

This method of analyzing data with 
regard to an unmanged forest area for 
the purpose of drafting a management 
plan has at least the merit of simplicity 
in operation to recommend it. However 
certain steps of the operation are open 
to criticism, and probably chief among 
these is the method of predicting the cut 
for the second cycle by applying the 
normality percentages of basal area of 
the groups which will be considered ma- 
ture at that time to the yield figures for 
the groups in the normal table which 
are at the present time just above them 
in age. This method, of course, follows 
the already accepted practice of estimat- 
ing yields of even-age stands, which is 
also open to criticism. The two argu- 
ments against this procedure are, first, 
that the removal of the mature and over- 
mature trees that have hitherto stood on 
the area will accelerate the growth of 
the remaining stock and second, that 
under-stocked stands of timber tend to 
approach normality as they grow older. 
Both these objections are valid, but in 
fact they are inter-dependent, so that the 
real objection narrows down to a ques- 
tion of how fast under-stocked stands 
approach normality with passage of 
time. 

It might also be argued that the prac- 
tice of estimating the rate of growth of 
trees now 50 to 90 years of age by the 
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rate shown to exist in normal stands 41 
to 80 years of age is not justified. But 
it is to be noted that after a stand passes 
the age of 40 years there is little in- 
crease in basal area when it is fully 
stocked and therefore we are more von- 
cerned with the rate at which an under- 
stocked stand grows toward the normal 
than we are with the growth of individ- 
ual trees whatever their age. Meyer’s? 
conclusions upon this point are as fol- 
lows: 


be 


: . For average plots below 100 
per cent (normality), the average ad- 
vance in normality for a five-year period 
for total basal area is 2.7 per cent, for 
cubic foot (volume) 4.5 per cent, for 
International volume 6.1 per cent, for 
Scribner volume 2 per cent.” 


Meyer does not state whether these 
rates should be compounded, or simply 
added, when more than one five-year 
period is involved and it is assumed 
here that they should not be com- 
pounded. In the calculation carried out 
above the groups for which yield pre- 
dictions were made 20 years hence were, 
as regards basal area, 36.4 per cent and 
40.2 per cent normal respectively. Ap- 
plying Meyer’s figures for advance in 
normality in basal area these two groups 
would have advanced by 4 times 2.7 per 
cent or 10.8 per cent in normality in 20 
years and would therefore be, at the 
time of cutting, 45.4 and 51 per cent 
normal respectively. The predicted 
yield on these percentages would then 
be 45.4 per cent of 1055 cubic feet or 
479 cubic feet for the present 41-60 
group and 51 per cent of 1148 cubic 
feet or 585 cubic feet for the present 61- 


*Rates of Growth of Immature Douglas Fir as shown by Periodic Remeasurements on 
Permanent Sample Plots by Walter H. Meyer. Journal of Agricultural Research, Vol. 36, No. 3. 
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80 group—a total of 1064 cubic feet in- 
stead of the 833 cubic feet obtained 
when the calculation is carried out with- 
out allowing for advance in normality. 
This figure of 1064 cubic feet is strik- 
ingly close to that obtained by predict- 
ing the yield by the ordinary step-up 
method. The:timber falling due for cut- | 
ting in 20 years under the plan adopted. 
ranges in diameter at the present time 
from 11 inches to 16 inches and carries 
a volume of 672.1 cubic feet. From the 
stand, stock and age table we can calcu- ; 
late that these trees, if none of them 
were eliminated, would range in diame- 
ter from 14 inches to 19 inches 20 years} 
hence and would carry a volume of 1031 
cubic feet. ' 
No reduction on account of mortality 
has been allowed for in the step-up 
calculation although the same percent- 
age of mortality as exists in a nor- 
mal forest is allowed for in the basal 
area calculation. It would appear prob- 
able that the latter method of predicting 
yield, when no allowance is made for 
advance in normality, tends toward 
rather conservative estimates, but on mi 
other hand, the use of Meyer’s figures on} 
this point would seem to result in a pre-} 
dicted yield which goes too far in thee 
other direction. It is more than pos-: 
sible that his data on the advance in nor-+ 
mality in stands of immature Douglast 
fir are not applicable to loblolly pine. 
Nevertheless the method is a simple one 
to apply and should serve as a valuable: 
check on other methods of predicting 
yield. It is probable that yields actually} 
obtained will lie somewhere between 
those indicated by the step-up calcula-| 
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ion and those arrived at by applying 
normality percentages based on basal 
area without correction for advance in 
normality. More reliable data as to 
mortality percentages will increase the 
accuracy of the step-up method and, 
similarly, reliable data with regard to 
he advance in normality of under- 
stocked stands will increase the accuracy 
of yield predictions based on the use of 
normality percentages. It would seem 
likely that the latter form of data can 
9e as easily obtained as the former and 
will be of greater general value. It is 
‘lear that more data on these two points 
s essential and the establishment of 
jumerous permanent sample plots in all 
he forest regions of the country would 
ye very desirable. 

Without going further into the ques- 
ion of predicting future yields it would 
seem that this method of analyzing the 
lata in a stand and stock table for man- 
wement purposes has certain definite 
idvantages. These may be summed up 
is follows: 


1. It places the data with regard to 
he actual forest in form for direct com- 
yarison with data which we can expect 
o exist under normal conditions. 

2. This simplifies the determination 
yf the rotation and cutting cycle most 
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desirable under the conditions which ob- 
tain. 

3. It indicates with reasonable accu- 
racy the amount of growing stock which 
should be retained on the ground to in- 
sure continuous production. 

4. It assures at least a fixed minimum 
below which the periodic cut will not 
drop and refers this cut to that portion 
of any acre which is actually involved in 
its production. This should serve as an 
effective check against over-estimation 
of yield. 

5. As standard tables can be pre- 
pared, which indicate normal distribu- 
tion of basal area by percentage through 
the various age-groups and which will be 
applicable regardless of site changes, 
they should materially improve the effi- 
ciency of marking practice. 

6. It should make it easier for the 
average forest owner or operator to ap- 
preciate the technical reasons for the 
limitation of the amount of the first cut. 

7. It simplifies financial computa- 
tions and makes it relatively easy to 
demonstrate the fact that, with a prop- 
erly administered yield tax, continuous 
production with conversion capacity 
brought into line with productive capa- 
city is a sounder financial venture than 
destructive logging. 


CONDITIONS ESSENTIAL TO SELECTIVE CUTTING IN 
NORTHERN WISCONSIN HARDWOODS AND HEMLOCK" 


By R. B. GOODMAN 


President, Goodman Lumber Company, Goodman, Wisconsin 


Those foresters not already familiar with Mr. Goodman’s operations will be cheered 

by this recitation of his policy. He has shown in a plain and direct style how 

much common sense there can be found in forestry, but that there are also limita- 
tions to what the owner dare do on his lands to prevent the loss of money. 


consin represent the overlapping 
and mingling of the northern pine 
forest of the North American Continent 
with the eastern hardwood forest. The 
hardwoods in this area consist of a 
number of commercially valuable spe- 
cies: yellow birch, hard maple, bass- 
wood, elm, oak and ash. There are also 
increasing areas of popple, white and 
paper birch, wild cherry and alder. 
The pine forests generally occur on 
lighter soils and in swamp areas, and 
consist of white, Norway and jack pine, 
white cedar, hemlock, balsam, spruce, 
and some less important species. 
Logging operations began in northern 
Wisconsin with the cutting of the float- 
able timber, and the logs were driven 
to the river mills. As railroads were 
built, some of the more desirable species 
of hardwood were also removed, chiefly 
basswood and elm. Logging operations 
were seasonal and the ice road was the 
means of transportation from stump to 
stream or railroad landing. In the pine 
forests the cutting removed, all mer- 
chantable timber and the slashings were 
usually destroyed by fire; but in the 
mingled pine and hardwood areas, there 
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developed a partial cutting which re- | 


moved varying portions of the stand. 


These forests date back to prehistoric | 


ages, but the life span of the individual 
tree which survived early suppression 
is comparatively short. The hardwoods 
seem to reach maturity at about two 
hundred years, after which their deca- 
dence is rapid. The most striking fea- 
ture of these forests is the prolific 
regeneration of tree life and its corre- 
sponding high rate of mortality. A 
survey of extensive hardwood forests in 
Marinette, Florence, and Forest coun- 
ties presents this remarkable showing 
for hemlock, birch, maple, and minor 
hardwoods: 


AVERAGE NUMBER OF TREES PER 


100 ACRES 
2 ‘inches dob. i. ee 5237 
4 inches ‘db. hh. 2 eee 3023 
6 inches. d-b hh. eee 2530 
3.inches d. bi h” .. 2 eee 2199 
10 inches d. boh. = 25) ee 1789 
12 inches ‘d..b ha 1401 
14 inches d_bih, 2. ee 1065 
16 inches -d. bho eee _ 832} 
18 inches dj b. bh. = eee 634 


1 Presented at the Third Timber Conference of the Wisconsin State Land Commission, 


January 30, 1930, 


1070 


CONDITIONS ESSENTIAL TO SELECTIVE CUTTING 


merinches db, he... 439 
Bewincnes doh W.04 2 8S 357 
Bevinches db. by ot 245 
Poranches dibs ho 167 
= pir i Re 93 
mcinenes.d. be hres os 39 
Benches: b,0i. oe 20 
Ba rchescds bs Nis 8 


This means that starting with about 
5,000 trees of 2 inches in diameter we 
find that only about 600 reach 18 inches 
in diameter, and the 600 trees that reach 
this size are overcome by the elements 
in the passing years to the extent that 
but 40 reach old age corresponding to 


30 inches in diameter. This mortality - 


represents a loss of about 20,000 feet 
per 100 acres a year and is the measure 
of the reproduction going on continu- 
ously in the forests to maintain its 
equilibrium. 


INCENTIVE 


The passage of the Wisconsin Forest 
Crop Law in 1927 made possible a new 
kind of logging—partial cutting—not 
based on the removal of all the timber 
that logging and market conditions 
made available for immediate realiza- 
tion, but which weighed the potential 
value of the timber left as against the 
actual value of the timber removed. 
Partial cutting on this basis we now 
designate as Selective Logging. 

We find that we may take out less 
than 6 per cent of the trees and scale 
50 per cent of the merchantable timber 
volume and realize 70 per cent in value. 
We find that when the forest crown is 
»pened by the removal of the dominant 
rees, the stand remaining will grow in 
volume annually about 4 per cent and 
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in value about 6 per cent. 

This forms the basis for a detailed 
consideration of all the problems in- 
volved in changing from the old simple 
method of clean cutting to the new and 
untried operation of selective logging. 
The growth annually in value of the 
forest capital left after selective logging 
forms the incentive for this undertaking, 
and the first essential for selective log- 
ging of any given forest area depends 
upon the application of this incentive. 

Our field studies and operations and 
sales analysis indicate that this incentive 
applies to our northern hardwoods. 
We can see little difference in the net 
annual gain between birch, maple, elm, 
and basswood. When we extended our 
study to cedar, we found that although 
cedar grew in volume at a slower rate 
than released hardwoods, its annual 
growth in value between certain diam- 
eters is higher. This is obvious if one 
will consider the market prices for posts 
as compared to poles and the rapid 
advance in pole prices as the dimen- 
sions increase. We found a more rapid 
growth of volume in some pulp species, 
but only a very slight increase in the 
value growth over the volume growth. 
Pine is so thinly scattered over our 
holdings that we have made no calcula- 
tions of the incentive for pine. We have 
analyzed hemlock and find that the 
growth in volume is at about the same 
rate as for hardwood, but that the 
growth in value is no greater than the 
growth in volume. The value starts at 
the level of pulpwood, then jumps to 
tie cuts and then instead of increasing 
per F. B. M. log scale as the size of the 
log increases, it may actually decline. 
There is no premium for select, and 
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first-and-second grades or special cut- 
tings as there is in our hardwood logs. 

Our conclusion is that there is an 
attractive incentive for selective logging 
of hardwoods and cedar; an attractive 
incentive for growing pulpwood and 
hemlock, but no incentive for their 
selective cutting. 


ForEsTRY CONTROL 


I have alluded to the complexity of 
our forests. We make average figures, 
but nature has lived to no uniform rule 
in the distribution of species. Here is a 
solid stand of hemlock; here is a grove 
of oak trees; here swamps predominate; 
here are miles of pine lands and here a 
mixture of hardwoods with birch pre- 
dominating; here elm is the dominant 
species and then we come to an exclusive 
“sugar bush.” Also there are marked 
differences in the character of the trees— 
here the forest is deteriorating, here an 
ancient blowdown and subsequent burn- 
ing have produced a stand of more even- 
aged timber; here we come to a forest 
of “old timers” with a few young 
trees; and here is a stand of young 
trees thickly crowding and suppressing 
growth. 

Selectively logging 50 per cent of the 
merchantable timber is a paper rule. In 
practice to realize our incentive sched- 
ule, we have had to vary the percentage 
to 35 in some stands up to 65 in others. 
Nor is it advisable to take merely the 
largest trees to make up our quota of 
removable volume. Often trees of small 
diameter have incipient defects and they 
must be included in the cutting or lost, 
and in many places trees have to be 
included for the reason that the forest 
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crown must be opened to stimulate 


growth. Nature proceeded with her _ 


selective logging by wind and storm in 
a slow way year after year, removing 
the defective, the crippled and the 


decayed trees. We seek a more violent | 
method with axe and saw, doing at once | 
what nature accomplished over a ten to | 


fifteen year period. We disturb the 
balance of sunlight and shade, of mois- 


ture, of mutual support against wind | 
and storm. Where large open spaces | 


result, the natural reproduction may 
develop weed species: hazel, popple, 
wild cherry and berry bushes instead 
of valuable hardwoods. 


Our selective cutting has had to be | 


regulated to improve rather than damage 
the remaining forest cover. Where the 
owner is cutting or where the owner is 
selling selected stumpage, it is essential 
to his interest in the remaining forest 
that the marking of trees to be cut 
should be supervised by an experienced 
forester. No rule laid down in any book 
would be a satisfactory guide. The 
second condition essential to selective 
logging in northern Wisconsin is thus 
forestry control. 


Lanp ZONING 


Assuming the desired incentive and 


forestry supervision, the next essential | 
is land classification. No forest growth | 
incentive can put an appreciable value | 


on the land under the forest. If this lies 
in the zone of future local agricultural 
development, it is no place to start a 
selective cutting program. We have 
been working on this farm and forest 
zoning of unsettled areas in Marinette 
County, and its advantages have become 
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apparent. In such a system, lands to be 
devoted to forest growth have their 
place. It is costly for the lone settler 
to locate in such areas and it is equally 
unwise to selectively cut where the land 
will soon be marketable as farm land. 
This distinction will undoubtedly have 
a controlling influence on future ac- 
ceptances of lands offered for entry 
under the Forest Crop Law. The third 
condition essential to selective cutting is 
that the land must not be prospectively 
of more value for agricultural use. 


FirE PREVENTION 


Even light leaf fires burning in the 
green timber and reported as consuming 
no merchantable timber are disastrous 
to reforestation, not to the standing 
timber as a present crop, but to its 
future life. These fires destroy the 
seedlings, scar the bark, start disease 
and over future years cause the areas 
affected to suffer a decline in value. 
These areas in a selective cutting opera- 
tion will be not only unproductive, but 
they will deteriorate. 

The selective logging itself creates a 
slash which adds to the fire hazard. No 
selective logging should be undertaken 
on forest areas that are so situated that 
the owner cannot efficiently codperate 
with the Conservation Commission’s fire 
preventing program; or that are so 
situated as not to be within the pro- 
tection of fire towers or that cannot be 
patrolled in the danger season; or that 
are so situated that in case a fire is dis- 
covered they cannot be reached quickly 
by men and apparatus. This essential 
has been the factor that has determined 
our eliminating several thousand acres 
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of forest from our reforestation blocks. 
In some cases there were groups of as 
high as 1,200 acres of contiguous forest, 
but it lay outside of any feasible exten- 
sion of our fire supervision or direct 
cooperation in protecting these isolated 
areas. The fourth condition essential to 
selective cutting is that the forest area 
be situated where the owner can keep 
out fire. 

I have briefly outlined what I con- 
sider the four essentials to a selective 
cuiting program; let me summarize 
them: 


1. Incentive: The forest must be of 
a character as to species, density of 
stand and market accessibility that the 
selectively cut area offers a future 
growth in value that warrants the invest- 
ment, the hazard, and deferring of the 
realization. 

2. Forestry Control: The undertak- 
ing is highly technical in its application 
to a given forest area and can only 
be undertaken by experienced forestry 
controls. 

3. Land Zoning: The program of 
selective cutting and reforestation must 
be confined to land areas not prospec- 
tively more valuable for agriculture. 

4. Fire Prevention: The areas set 
aside for selective cutting must be so 
situated that the owner may assure him- 
self that he can protect them from fire. 


When these four essential conditions 
are met, the final question must be 
squarely faced: Does it pay? 


Cuancinc MetTHops 


We have selected our forest area on 
the basis of these essentials to selective 
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cutting and since 1928 have been clean 
cujting on areas not meeting these re- 
quirements and selectively cutting on 
the areas that comply with them, and 
we will continue in this way until we 
have demonstrated our wisdom or our 
folly. We realize we are blazing a new 
trail in the hardwood forest and we 
realize too the radical change this step 
has made in our operation. We cannot 
conduct our new logging plans by the 
same methods we employed in our 
earlier clean cutting. Our main logging 
railroads in the various reforestation 
areas are permanent lines of transporta- 
tion. We are turning from closely set 
branch spurs to longer dray and sleigh 
hauls. We are changing from horses 
to horses and tractors. Our camp build- 
ings are built more permanently. We 
are covering each year in the selective 
cutting twice the area for the same 
volume of products, and we are develop- 
ing a systematic fire prevention system 
in codperation with that of the State. 

We are also changing our methods 
of utilization to take care of the selec- 
tively cut product. Through our various 
mills now operating at Goodman, we 
take the tops of trees for chemical dis- 
tillation. We sell pulpwoods. We manu- 
facture lumber, lath, shingles and hard- 
wood squares, and sheet veneers. We 
have put in dry kiln equipment and are 
cutting dimension stock and other spe- 
cial items in hardwood. For it is only 
by changing and expanding our methods 
that we can assure ourselves of realizing 
the incentive necessary to make our re- 
forestation pay its way. 

It will take us about ten years to 
complete our first cycle of selective 
cutting. We have started a tree nursery 
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and while the first cutting is under way, _ 
we will be planting bare lands within | 
our reforestation areas. At the end of 
our first cutting we will have a new | 
question of policy to decide: Shall we | 
then make a second selective cutting or 
a clean cutting? 

Our results from selective cutting so | 
far demonstrate a net realization well 
in excess of the budget we worked out 
in advance and we see no possibility of | 
our giving up the experiment through | 
the entire first cycle. Nothing short of a | 
forest holocaust would, as we look for- 
ward, cause us to abandon our plan. 
Yet we cannot say now what our policy 
will be at the end of the first cutting. 
We hope that the economies of logging 
and manufacture and the development 
of intensive utilization, and the mea- 
sured growth of our cut-over timber will 
warrant our continuing on a reduced 
output through a second cycle of selec- 
tive cutting. If that is the case, the 
logical sequence would be to still fur- 
ther reduce output to bring us eventually 
to a sustained yield basis. While this — 
has been somewhat of a digression, it | 
has been the simplest and most direct | 
way of explaining the fifth and final 
condition essential to selective cutting: 
The owner must be able to devise a plan’ 
that will make the enterprise pay. | 

I have used our own operation as an | 
example, but this will apply to other 
kinds of ownership with equal possibili- 
ties. To the pulp and paper mills with 
their larger fixed investment it applies 
with greater logic. Most particularly 
favorable is the position of the owner 
of extensive and thrifty farm woodlots. 
Here the trail is well blazed and from 
New Jersey to Indiana an important 


CONDITIONS ESSENTIAL TO SELECTIVE CUTTING 


hardwood industry is based on the selec- 
tive cutting of farm and woodlots. This 
should develop in Wisconsin. Under 
some circumstances it will apply favor- 
ably and under others unfavorably to 
small timber areas owned either by the 
State or by individuals. The jobber has 
learned to diversify his product, and on 
lands, and with operating regulations 
meeting the essentials I have outlined, 
conditions surrounding each individual 
forest group can be examined and 
weighed and a decision reached whether 
it would pay or not pay to employ 
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selective logging. No general rule can 
be laid down. Every case must be 
decided on its own individual merits. 

If the decision thus made is for 
selective cutting with a view to reforesta- 
tion, it is better to proceed at once, for 
a properly conducted selective cutting 
changes the forest from a state of equili- 
brium, in which the annual growth is 
offset by the annual deterioration, into a 
producing property in which the annual 
growth in value will carry the invest- 
ment. Conservation is found in the utili- 
zation of natural resources—not in their 
neglect. 


A METHOD OF CONSTRUCTING GROWTH TABLES 
FOR SELECTIVELY CUT STANDS OF 
WESTERN YELLOW PINE 


By WALTER H. MEYER 


Associate Silviculturist, Pacific Northwest Forest Experiment Station 


How can the growth of selectively cut stands be predicted? 


: ae 


Many methods have 


been offered, indicating in their aggregate that these stands present to the American 

forester a special and peculiar problem requiring other than traditional mensuration 

technique. The author offers a comparatively simple graphic method of making a 
growth table for stands cut under the selective system. 


y 
THE STupDY 


N THE western yellow pine region 
of the United States, the Forest 
Service is at present committed to 

a selection method of cutting in order 
to perpetuate the supply of timber and 
to ensure a future stand. Whether or 
not the method of cutting is actually a 
true selection system is a question which 
currently goes the forestry rounds. 
Nevertheless it is so termed, and it is 
with reserve stands that the present ar- 
ticle is concerned. The practice in the 
Pacific Northwest is to leave approxi- 
mately from 15 to 20 per cent of the 
original merchantable board foot vol- 
ume as a reserve upon which continued 
growth will accrue and which will be 
the silvicultural means of introducing 
a younger generation. At the end of a 
certain cycle, such as sixty years, the 
expectation is that the stand will have 
grown large enough for another cut, 
again leaving a suitable reserve for the 
next cycle. The succeeding cycles will 
show a greater dominance of young 
trees, all the mature trees of the orig- 
inal stand probably disappearing with- 
in two cuts. 


The problem, therefore, is to obtain 
an idea of the volume of the stand at 
successive intervals after the initial cut. 
Many attempts have been made to an- 
swer the question and a variety of tech- 
nical processes have been evolved to 
attain a solution. Some investigators 
have dealt with the growth of individ- 
ual trees. A few of these have laid 
much stress upon accelerated growth of 
the individual trees expressed in abso- 
lute or relative growth, while others 
have attached little importance to it. 
Other methods have dealt with incre- 
ment, both mean and periodic annual, 
while still other methods are based on 
the use of growth percentages, either 
by applying an average growth per- 
centage to the whole stand, or by adopt- | 
ing individual rates for various types 
or categories of trees composing the re- 
serve. Still another class of studies are 
based on permanent sample plots. This 
latter is obviously the most satisfactory 
if the plots are really representative, 
but the time involved is so long and the 
choice of plots so difficult, that imme- 
diate results are totally out of the ques- 
tion. Another method of growth pre- 
diction of selection forests is introduced 
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in this paper, although its underlying 
principles have been used in other re- 
cent mensurational studies. 

Each of the above methods has dis- 
tinct advantages, which need not be 
gone into at this time. In a thorough- 
going investigation of selection stands, 
none of them should be omitted. The 
development of the individual tree is 
undoubtedly important and a knowl- 
edge of the annual increment is essen- 
tial. But when the yield of a stand is 
desired, the individual trees must be 
combined into aggregates, and the an- 
nual yields cumulated over a period of 
years in order to arrive at the final 
yield. Since stand volume is the ob- 
jective, it is only reasonable to take 
stand volume as an initial point of at- 
tack, and to reach a solution with as 
small an interchange of measure as 
possible. A weakness of the analysis of 
annual increments lies in their small 
size and erratic variations, involving 
the possible introduction of large per- 
centic errors and the obscuring of true 
trends. An analysis of the total vol- 
umes, however, has the possibility of 
leading to a more successful evaluation 
of the final effects, because of the ap- 
parent greater stability of progression. 


TuHeE Basic DATA 


The material lying at the basis of the 
presented investigation was collected 
during portions of two field seasons by 
the author and several members of the 
staff of the Pacific Northwest Forest 
Experiment Station. Numerous old cut- 
tings are located in central and eastern 
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Oregon, a few of them dating as far 
back as fifty and sixty years. In the 
older operations an intentional selec- 
tion cutting was unthought of. Small 
areas, however, frequently approximate 
conditions in the present selection cut- 
tings. 
lection of temporary sample plots was 
made, covering as wide a range of con- 
ditions as possible, but with each indi- 
vidual plot representing a single con- 
dition as closely as possible. A total 
of 134 sample areas was measured and 
mapped in detail, taken from the best 
to the poorest sites, with the heaviest to 
the lightest reserve stocking and with all 
characters of composition. By “com- 
position,” the type of tree is referred 
to and not the species. An example of 
such a classification is that introduced 
by Dunning,’ which divides western 
yellow pine in uneven-aged stands into 
seven groups, depending upon age, vig- 
or, crown condition, and dominance. 
From the 134 areas, 79 were chosen to 
represent Site IV, a site on which the 
dominant mature trees average 5 to 6 
sixteen-foot merchantable logs in height. 
In this group, the ages of the cuttings 
varied from 10 to 62 years. The num- 
ber of the plots below 15 years, how- 
ever, was very small, since it was ob- 
served early in the study that an un- 
usually dry climatic cycle during the 
last decade or so had affected the growth, 
sometimes quite radically, depending 
upon the particular location of the 
plot. 
reconstruction of the stand at decade 
intervals starting from the time of cut- 
ting. Original reserve volumes of the 


From areas of this nature a col- 


Increment borings facilitated a 


1 Dunning, D. A tree classification for the selection forests of the Sierra Nevada. Jour. 


Agri. Res. Vol. 36 No. 9:755-770, 1928. 
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plots ranged from 700 board feet to 
20,000 board feet per acre, with 72 of 
the 79 plots below 10,000 board feet. 
The reconstruction of the decade yields 
increased the total available amount of 
data to 215 values. 


Tue METHOD 


At the beginning of the analysis, a 
decision had to be made as to which 
factors were the most important. Ini- 
tial reserve volume was of course the 
first. The second was the elapsed time 
after cutting. The third was the vol- 
ume attained in the elapsed period. 
Several more could be mentioned, such 
as the character of trees, their age, 
dominance, vigor, and spacing. But 
examination of the individual plots led 
to no definite impressions of the charac- 
ter of the variation introduced by each 
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or any of the last named. Apparently, 
there was no consistency and the orig- 
inal factors of age, initial and final 
volumes were deemed sufficient, at least 
for an approximation. 

Three simple factors, age, actual vol- 
ume and final volume, suggest the 
alinement chart procedure, which has 
been so successfully used in the past 
years in several mensurational studies, 
chiefly by Bruce and Reineke,? who 
evolved the original adaptations. Since 
published references are still few, the 
details will have to be related. 

The plots were first sorted by initial 
reserve volume classes of 1,000 board 
feet each. In each class the respective 
decade volumes were listed one below 
the other. As final values, the decade 
nearest to the total age was interpol- 
ated and the exact final value was 
omitted. Interpolation also sufficed to 


TaBLe 1. 


GROUPING PLOTS BY INITIAL RESERVE VOLUME. 


Plot Initial reserve 
Number volume per Number of years after cutting 
acre board 10 : 50 
feet Volume, board feet, per acre 
21 2082 2860 3640 
122 2100 2700 3330 3960 
25 2240 2850 
115 2275 2786 3573 4180 
127 2468 3302 4229 5000 
50 2520 2940 3540 4220 
117 2550 3085 3740 4060 
105 2634 3310 4115 5035 5900 
26 2650 2900 3600 
95 2658 3155 3740 4610 5490 6100 
98 2697 2900 
26874 33618 33501 31065 11390 100 
Average 2443 3056 3722 4438 5695 6100 
Number of Plots 11 11 9 7 2 1 


*Reineke, L. H. A modification of Bruce’s method of preparing timber yield tables. Jour. 
Agri. Res. Vol. 35 No. 9:843-856, 1927. Bruce D., Reineke, L. H. The mets hs of alinement 


chart volume tables. 1928, Ms., Washington. 
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obtain some of the other intermediary 
values, especially if the span of years 
was a short one. For each initial vol- 
ume class, an array as illustrated in 
Table I was thus obtained and averages 
were computed for each decade. 

To those who are acquainted with 
alinement charts, an obvious mode of 
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attack would be to adopt some basic 
chart and modify the scales to fit the 
conditions. In this instance, the as- 
sumption was made that the annual 
growth in reserve stands for Site IV 
was 100 board feet per acre per year 
regardless of the size of the reserve. 
A chart showing age, initial volume 
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TABLE 2. 


ARRANGEMENT OF CLASS AVERAGES PRELIMINARY TO MODIFYING ALINEMENT CHART 
a nn EEE TE 


Numb Average Age Final volume Estimated volume 
fat 4. Initial since Average Total Average Total 
Plots board foot volume* cutting per acre per acre 
per acre 
11 2443 10 3065 33618 3440 37840 
9 2443 20 3722 33501 4440 39960 
7 2460 30 4438 31065 5460 38220 
2 2646 40 5695 11390 §* » 6650 13300 
1 2658 50 6100 6100 7660 7660 
etc. etc. 
Sum 215 1,597,310 1,633,070 


* The initial volumes vary a little since they are based on the actual plots reaching the 


decade in question. 


and final volume based upon this as- 
sumption is easily drawn up as shown 
in Figure 1, Scales A, B, and C. Scale 
A is for age with equal division of 
convenient length. Scale B is for the 
initial reserve volume, also of equal 
divisions of convenient length. Scale 
C is one for final volume, again with 
equal graduations and in this instance, 
of twice the length of those of B. A’, 
B’, and C’ should for the present be dis- 
regarded since they are the final modi- 
fied scales, mentioned later. Scale C 
is placed at a distance from B equal 
to the distance of B from A. Its grad- 


uations start at a point where the line 


through zero age and zero initial vol- 
ume strikes the C axis. The graduated 
divisions are marked off quickly and 
checked by assuming various initial 
volumes and ages. 

The basic averages of Table I are 
now rearranged, and estimates of the 
decade yields are made. (Table 2.) 

With a straight edge, or a piece of 
xylonite upon which a straight line has 
been scratched, the initial volume and 
the age are spanned on Scales A and B 
for each combination, and an estimated 
final volume is read from Scale C, at 


TABLE 3. 


FIRST ESTIMATES SORTED INTO AGE CLASS 


Number Actual Volume 
Age Plots Total Average 
per acre 
10 79 516740 6530 
20 74 566370 7650 
30 38 277150 7300 
40 18 167940 9320 
50 5 59080 1182 
60 1 10030 10030 
215 1,597,310 


Estimated Volume Age scale 
Total Average revision 
per acre 
528490 6700 8.0 
572760 7740 19.2 
292250 7770 26.0 
171640 9530 38.2 
56750 11350 $4.5 
11180 11180 50.0 
1,633,070 
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the point at which the straight line cuts 
this scale. This value is entered in the 
sixth column of Table 2 and multiplied 
by the number of plots to obtain a 
total. 
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When estimates have been obtained 
for each combination of age and ini- 
tial volume, they are grouped by age 
classes with no regard to initial vol- 
ume. (Table 3.) Total actual and esti- 
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mated volumes and also average ac- 
tual and estimated volumes are com- 
puted for each of these age classes. 
The sums of the third and fifth col- 
umns furnish a check upon the sorting 
as well as a measure of aggregate dif- 
ference between the actual and the esti- 
mated values. 

The first column for age and the two 
columns for average volume form the 
basis for a regraduation of the age 
scale. The procedure followed is to 
span age and its corresponding average 
estimated volume, Scales A and C, hold 
the point where the straight edge crosses 
Scale B, rotate the edge on this point 
until the line intersects the average 
actual volume on Scale C. Finally the 
intersection on Scale A is read and 
used as an indication of the necessary 
displacement of the age graduation in 
order to effect an equalization of esti- 
mated volume to actual volume. The 
correlation between these suggested 
revisions and the existing age values is 
shown graphically in Figure 2A. The 
curve located through the points, gives 
balanced values for the actual revision. 
Thus according to Figure 2A, the new 
10 mark should go at the place where 
the old 8.2 mark is, the new 20 mark 
where the old 18.0 is, and so forth. 
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The original estimated volumes of 
Table 2 are regrouped by their initial 
volume classes. This table is not shown, 
but it resembles Table 3 with the first 
column title “Initial Volume Class.” 
Averages for estimated and actual vol- 
umes as well as totals for each are 
obtained with no reference to age and 
applied to get the suggested revision 
of the initial volume Scale B (see Fig- 
ure 2B) in a manner exactly similar 
to the age scale revision. 

By use of the revised age and initial 
volume scales (A’ and B’) a second 
estimate is made and recorded in addi- 
tional columns of Table 2, not shown. 
The second estimates are grouped into 
classes of 1,000 board feet and aver- 
aged with no regard to age or initial 
volume (Table 4). 

The correlation between average ac- 
tual volumes and the average volumes 
of the second estimate is shown graph- 
ically in Figure 2C. If the points fall 
in a line passing through the 0,0 point 
and having a slope of 45 degrees, there 
is no need for correcting Scale C. In 
this instance, however, the points do 
not fall exactly into such a line but in 
a slight curve. The curve is used to 
correct the curve for final volumes by 
placing the curved actual value at the 


TABLE 4, 


SECOND ESTIMATED VOLUMES GROUPED INTO THOUSAND-FOOT CLASSES 


Estimated volume Number 
class, 1000 board feet Plots Total 

1-2 ll 22210 

2-3 18 50950 

3-4 13 46510 

4-5 24 109740 

etc etc etc. 
215 1,597,310 


Actual volume 


2nd estimated volume 


Average Total Average 
2020 20500 1860 
2830 46090 2560 
3580 49760 3830 
4570 110550 4610 
etc. 
1,588,240 


Sh 7 
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place of the corresponding estimated 
value on Scale C, in a similar way to 
the corrections of Scales A and B. 

With the three regraduated scales, A’, 
B’, and C’, a third estimate is made and 
checked by the method outlined for the 
first regraduations for A and B. In this 
instance no further modification is re- 
quired. The total third estimate reads 
1,591,920 board feet, which is .38 per 
cent below the total actual volume of 
1,597,310 board feet. 


If the differences between the esti- 
mated volumes and the actual volumes 
at each decade for the data in the 
above example computed and expressed 
in percentages, an average deviation of 
3.64 per cent will be obtained. In 
other words, the chart gives single esti- 
mated volumes whose average differ- 
ence from the actual volume will be 
this amount, although when all esti- 
mates are added together, the aggregate 
error will be only .38 per cent. 


DISCUSSION 


In previous alinement chart practice, 
it has been the usual procedure to 
modify first the scale of the variable 
which corresponds to the final volume 
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of the above example, namely, the de- 
pendent variable. In this instance, 
however, it was observed that the rate 
of growth had some connection with 
the age after cutting and also with the 
amount of initial reserve, both entirely 
Therefore the 
scales for age and for initial volume 
were first regraduated so that the effect 
of increasing age and initial reserve 
volume would be registered first. Then 
the scale for final volume was modified 
to provide for any variations which 
were not included by the first two. 
Figure 1 with its modified scales can 
finally be used to draw up a growth 
table quickly, but it is much more usa- 
ble in its present form, since a final 
volume can be ascertained for any age 
and reserve stand combination without 
the inconvenience of interpolating tab- 
ular values. A sample of a growth 
table is, however, shown, in Table 5. 
A volume prediction is evolved in 
the above process, reading in terms of 
the value desired; namely, board foot 
volume per acre. Intermediate steps 
of analyzing individual tree growth, 
acceleration, growth percentages and so 
forth are eliminated and the emphasis 
is placed directly upon volume per 


reasonable assumptions. 


TABLE 5. 
GROWTH TABLE FOR SELECTIVITY CUT STANDS OF WESTERN YELLOW PINE SITE IV. CENTRAL 
AND EASTERN OREGON 
Initial Number ofyears after cutting 
reserve volume, 10 20 50 60 

board feet board foot volume attained 
1000 1350 2300 3250 4200 5100 6000 
2000 2400 3350 4300 5250 6150 7100 
3000 3550 4500 5450 6400 7300 8200 
4000 4550 5550 6500 7450 8400 9300 
5000 5700 6700 7600 8600 9500 10550 
6000 6800 7800 8700 9700 10700 11800 
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acre. The variations of irregular pe- 
riodic annual increment are subdued. 
Periodic annual increments are greatly 
affected by disturbances in growth, 
causing difficult analysis. By the use 
of volumes these eccentricities are re- 
duced to slight percentic values. 


The data is expanded to allow one 
plot to serve as a series, a desirable 
way to define trends and to keep a 
check upon the average curve. 


Application to extensive areas can 
be accomplished by a further revision 
of the scales. A similar argument 
holds for the effect of class of tree 
composing the volume, whether young 
or old, dominant or subdominant, vig- 
orous or unhealthy. For defining this 
effect another scale may be necessary, 
showing varying composition and a re- 
duction percentage to be applied to the 
estimated volume. 


Stand composition is neglected. This 
objection has been covered partly in 
the above discussion, in which it is sug- 
gested that an extra scale may take 
care of the variation. The relation be- 
tween composition and growth may 
not be so definite as thought. Cursory 
examination of the basic data shows 
that a great variation exists. Some 
plots almost entirely composed of ma- 
ture trees have as good rates of growth 
as some plots of young trees. Position 
of the reserve trees in reference to the 
cut trees rather than the particular 
class of the tree itself seems to be the 
deciding factor. Any tree which is fa- 
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vorably located and which obtains in- 
creased nutriment and moisture by re- 
moval of its immediate neighbors will 
respond actively. There are many in- 
fluences other than tree class which 
affect growth. 

No provision for mortality has been 
made in the above. Rates of death 
after they are known for a definite re- 
gion are easily applied to the gross 
yields. In certain sections, windfall 
may be a prominent factor, in others 
beetle damage may be important. In 
any event mortality has a local char- 
acter. 

The above treatise on the volume 
prediction of reserve stands of western 
yellow pine is not conclusive. Other 
sites must be similarly analyzed, and 
attempts must be made to correlate the 
tables for each site. Application to 
extensive areas must be studied to de- 
termine the arrangement of the reserve 
volume over the whole area of a cut- 
ting and to see how the results from 
the picked plots can be extended to 
large areas. 

By no means should an impression 
be gained that the individual tree is to 
be neglected. It is a phase of the 
study which should be given serious 
thought. Undoubtedly there is better 
relation between the stand composition 
and resultant than is at first apparent. 
Should definite relations be found, 
they can be applied immediately and 
the current marking practice can be so 
altered as to lead to the best volume 
production. 


MORTALITY IN CUT-OVER STANDS OF WESTERN YELLOW PINE 


By HERMANN KRAUCH 


Southwestern Forest Experiment Station, Tucson, Arizona 


Prediction of yield must have due regard for mortality, especially in the case of 

selective systems of silviculture. Knowledge of mortality as to extent and cause re- 

quires individual tree records for large areas and maintained over long periods. The 

author, with records extending from fifteen to twenty years, gives the result of his 
studies in the western yellow pine region of the Southwest. 


N ALL methods used to predict the 
growth of forest stands there is 
likely to be one greatly disturbing 

element, and that is the uncertainty as 
to what allowance should be made for 
mortality. For, although we may be 
able through stem analysis or on the 
basis of accretion cores to determine 
with a fair degree of accuracy the 
future volumes of the individual trees 
we can not accurately predict the future 
volume of the stand as a whole unless 
we know how many of the present trees 
will be alive at the end of the period 
for which the prediction is being made. 
In fact, unless we can be reasonably 
sure as to which and how many of the 
trees will die our estimates of yield 
are likely to be grossly in error,. re- 
gardless of how accurate the other data 
may be. Failure to make sufficient 
allowance for mortality—either because 
of a lack of data, or because of not 
recognizing the importance of this fac- 
tor—has, indeed, frequently resulted in 
greatly exaggerated estimates of the 
future yield of stands. 

The only known reliable method by 
which the trees that are likely to die 
may be judged is on the basis of data 
previously collected in typical stands. 
Such data, to be of value, must, how- 


ever, be based on relatively long pe- 
riods of observation. In fact, their 
value may be said to be directly pro- 
portional to the length of the periods. 

The best way of collecting mortality 
data in forest stands is in conjunction 
with the periodic remeasurement of 
permanent sample plots. As a matter 
of fact, data are automatically obtained 
in this way today in that records are 
maintained of all of the trees on the 
plots. 
trees on such plots are usually marked 
with numbered tags, the life history of 
each tree can be followed up and it is 
thus much easier to determine the true 
cause of death than is the case where the 
trees are not numbered. 

It was because of the need for data 
on growth and mortality that the United 
States Forest Service early began to es- 
tablish a series of permanent sample 
plots in the principal timber stands of 
the Southwest. Because of their extent 
and economic importance consideration 
was first of all given to the stands of 
western yellow pine on the Colorado 
Plateau. Moreover, primary considera- 
tion was given to the establishment of 
plots in cut-over rather than in virgin 
stands, the reason being that it is ac- 
cording to the rate of growth in cut- 


Furthermore, inasmuch as the 
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over stands that the rate of cutting in 
the remaining virgin stands is gov- 
erned. 

The purpose of this article is to pre- 
sent and discuss some of the salient 
facts pertaining to mortality in cut- 
over stands of western yellow pine in 
Arizona. The data are based on the 
periodic remeasurements of a series of 
permanent sample plots covering a to- 
tal period of from 15 to 20 years. The 
data would appear to be of interest in 
‘that no similar record of mortality in 
cut-over stands of western yellow pine 
in this region has been made available 
before. Particularly informative are 
thought to be the data pertaining to 
the “causes” of death. 


CHARACTER AND PURPOSE OF THE 
SAMPLE PLOTS 


The plots represent cuttings made in 
accordance with Forest Service meth- 
ods. The first plots were established 
in 1909 on what were at the time con- 
sidered typical Forest Service cuttings. 
The method followed at that time was 
essentially the same as that followed 
today in which the aim is to cut all of 
the overmature and decadent trees, 
leaving the young and immature trees 
for increased growth. Because the 
character of cutting is governed more 
or less by the natural grouping of the 
trees into groups comprising as a rule 
but a single age class, it is generally 
referred to as the Group Selection 
method. 

In 1913, a series of plots was estab- 


1 Theoretically, the cutting made under this method was supposed to correspond to what is — 
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lished in connection with a “Methods 
of Cutting” experiment the primary 
purpose of which was to determine the 
relation of different methods of cutting 
to reproduction. However, as in the 
case of the plots previously established, 
the plots involved in this project are 
also intended to» supply data on the 
rate of growth of the residual stands. 
The methods of cutting followed were 
the standard Group Selection method 
mentioned above, the Scattered Seed 
Tree method and the Light Selection 
method.! These methods will be more 
fully discussed later on. 


Regarding the sizes of the plots on 
which the data are based attention is 
called to the fact that they are much 
larger than those usually referred to as 
“sample” plots, ranging as they do 
from about 110 to about 450 acres. 
These so-called “extensive” plots were 
established to supplement the smaller 
“intensive” plots which in themselves 
were not considered to be large enough 
to give a proper representation of the 
distribution of diameter and age classes. 
The point here is that inasmuch as yel- 
low pine stands in the Southwest are 
not only uneven-aged but also very un- 
evenly stocked, it is necessary to use 
fairly large plots in order to obtain a 
representative sample of the stands. 
Furthermore, inasmuch as the agents 


attacking the trees also do not operate _ 


uniformly in such stands, it is neces- 
sary to have fairly large plots in order 


to obtain representative data on mor-. 


tality. 


known as the Shelterwood method and has, in fact, gone under that name. However, because of 


the open character of yellow pine stands in this region, a strictly shelterwood type of cutting is | 


not possible. It, therefore, seems more proper to refer to it here as a Light Selection method. 


MORTALITY IN CUT-OVER STANDS 


The general characteristics of the in- 
dividual plots may now be briefly 
pointed out. This is best done by re- 
ferring to the figures accompanying the 
text. 


DESCRIPTION OF THE SAMPLE PLOTS 


First of all mention should be made 
of the two different soil types repre- 
sented. Both are a stiff clay of basaltic 
origin. The one type, however, is char- 
acterized by numerous basaltic rocks of 
various sizes strewn over the surface 
whereas the other type has very few or 
no rocks at all; instead, it has a sur- 
face layer of black or red volcanic 
cinders. The former is by far the pre- 
vailing type. 

Plot S3 which was established in 
1909 is representative of the stands 
growing on the prevailing type of soil. 
Plot S4 which was also established in 
1909 represents the other soil type, 
generally referred to as the cinder type. 
Both of the plots are representative of 
the stands cut under the Group Selec- 
tion method. The other three plots 
S5-I, II and III pertain to the methods 
of cutting experiment previously men- 
tioned. These plots are also within the 
prevailing soil type. The Group Selec- 
tion method of cutting is represented by 
plot S5-I, the Scattered Seed Tree meth- 
od by plot S5-II and the Light Selec- 
tion method by plot S5-III. Plot S5- 
III differs only slightly from S5-I in 
that a somewhat higher percentage of 
large trees was retained. Plot S5-II 
differs radically from the other two in 
that with the exception of leaving about 
two trees 21 inches and over per acre, 
all other merchantable trees down to 
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12 inches in diameter were cut. In 
this cutting, a considerable number of 
young trees that would ordinarily be 
reserved for future growth was _ sac- 
rificed. The idea in establishing this 
plot was largely to determine what re- 
sults could be obtained under such a 
method of cutting inasmuch as there 
are sometimes fairly large bodies of 
timber encountered in which the trees 
are largely mature and most of which 
would, therefore, be ready for cutting. 

The circle diagrams at the top of 
Figure 1 show how the trees on the 
different plots are distributed. The 
same data are given in Table 1 under 
the columns designated “Distribution 
of Live Trees.” 


ANALYSIS OF RESULTS 


The results of the mortality compila- 
tions are given in diagramatic form in 
Figures 1 and 2 and in tabular form 
in Tables 1 to 4 inclusive. The data 
pertain only to losses in numbers of 
trees and not to their respective vol- 
umes. Although the data on volume 
losses have been compiled their pre- 
sentation is being reserved for a future 
time. It might be added, however, that 
the percentage values for numbers of 
dead trees, compiled as they are by 
diameter groups, correspond quite 
closely with the percentages of losses 
computed on the basis of volume. At- 
tention is also called to the exclusion 
of trees below the 4-inch diameter class. 
This is because trees below this diam- 
eter (or more precisely, under 3.6 
inches b. h.) are not tagged until they 
have attained such size. 
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The bar diagrams in Figure 1 show 
the relation of mortality to the sizes of 
trees. That is, the bars represent the 
mean annual losses expressed as per- 
centages of the numbers of live trees 
in the respective groups at the time the 
plots were established. The data on 
which the bars are based are shown in 
the “Annual loss” columns of Table 1. 

A comparison of the bar values per- 
taining to the various plots shows that 
there is a general similarity with refer- 
ence to the degree of loss in the differ- 
ent diameter groups. That is to say, 
for each plot there is, excepting in the 
4- to 11-inch group, an increase in per 
cent of loss as we pass from the small- 
er to the larger diameters. Further- 
more, with increase of diameter there 
is also the same relative difference in 
degree of loss as indicated, for instance, 
by the excessive loss amongst trees 
above 30 inches in diameter and also 
the relatively high percentage of loss 
in the 21- to 30-inch group as com- 
pared to that in the 12- to 20-inch 
group. Likewise, on all plots except 


JOURNAL OF FORESTRY 


plots S5-II and S4 the percentage of 
loss is considerably greater in the 4- to 
ll-inch group than in either the 12- to 
20- or the 21- to 30-inch group. 

The apparent reasons for the differ- 
ences in percentages of losses amongst 
the various diameter groups of diam- 
eters will now. be briefly given, al- 
though these will be more clearly re- 
vealed in connection with a discussion 
of the diagrams in Figure 2. 

The relatively high percentage of 
loss in the 4- to 11-inch diameter group 
is primarily due to the fact that in this 
group there are relatively large num- 
bers of suppressed trees and also many 
trees heavily infected with mistletoe. 
These trees should have been removed 
at the time the areas were logged but 
were left because of being unmerchant- 
able. Therefore, although the percent- 
age of loss in the 4- to ll-inch group 
of trees appears to be abnormally high, 
a large part of it is to be expected. As 
time goes on the relation of the degree 
of loss in this diameter group to that 
of the 12- to 20-inch group will tend 
to become equalized if not, indeed, re- 
versed. 


TABLE 1. 


PER CENT DISTRIBUTION OF TREES BY GROUPS OF DIAMETERS AND MEAN ANNUAL PERCENTAGE OF LOSS 
IN EACH GROUP (a) 


Diameter Plot S3 Plot S5-I 
classes Live Annual Live Annual 
Inches Trees Loss Trees Loss 

per per per per 

cent cent cent cent 
4 to ll 35.2 0.70 45.8 0.75 
12 to 20 42.6 0.36 40.3 0.29 
21 to 30 20.3 0.45 13.0 0.49 
31 and over 19 om 0.9 1.84 
Total: 100.0 0.51 100.0 0.55 
21 and over 22 0.52 13.9 0.58 


Plot S5-III Plot S5-II Plot S4 
Live Annual} Live Annual | Live Annual 
Trees Loss | Trees Loss | Trees Loss 
per per per per per per 
cent cent cent cent cent cent 
42.4 0.73 53.4 0.60 38.5 0.23 
38.6 0.29 20.8 0.55 44.6 0.23 
16.6 0.53 20.8 0.71 15.0 

2.4 1.01 5.0 1.46 1.9 0.46 
100.0 0.53 100.0 0.66 100.0 0.26 
29.0 0.59 25.8 0.85 16.9 0.41 


—— SS) 
(a) For plots S3 and S4 data are based on a 20- iod— 
II and III data are based on a 15-year period—1913 10 1928. masta cinta 


0.40 


1089 


MORTALITY IN CUT-OVER STANDS 


‘se0i] JO UOLINqINsIp pue ozIs 0} UOTeeI ut AWTeWOW “T 


S92LL 1 
Ss aa4/ M/ Y 


402 4,2/ 


4U9D HAS- SSOT /ENUUY Ve2y {} 
4427 AOS - SIA4L BA/T SO YOULNG/4SIG Se) 


S245©€ gor SAVDe ZCo/ 
2s PONS 


SPITE 2// 
LU-§ S 


S001, fy 


SaI/5e 6Ly 
L-5S 


“OT 


£8498 9646 
eS 


JOURNAL OF FORESTRY 


1090 


*S00} JO 9218 0} AY][eIOW Jo uONePEY °% “IT 


SLIGHEZ/ 1 an le 


PaIlpSsesIupA- B Su. y617 - & 
SEE S324 WIYND- Y PYIY ~¢ 
ally - 9 POLHESIWY ~Z 
SY29SUT~ G volssadddns — 74 
"S294, PAP Yo LOVING 44 SIP 
Ya4IUWe!G puasadttet SIEG JO SUO/SIAIG 
S2A4L BAI/ [OfOf YO QOQQ/ 49S Ssos 
(EMULE UPI) SLLUOSBIABS 40I 2142 Y2OF 


ONIIFIT 


3/1 OLD 


OT 


MORTALITY IN CUT-OVER STANDS 


As for the relatively small percent- 
age of loss in the 12 -to 20-inch group, 
two reasons may be given. One is that 
the trees in this group are, in compari- 
son with those in the higher diameter 
groups, still relatively young and thrifty 
and the second is that most of the un- 
thrifty trees were removed at the time 
of cutting. Furthermore, trees of this 
size are not as subject to windthrow or 
to being struck by lightning as those 
of larger size. That this is so is indi- 
cated by the relatively high percentage 
of loss in the 21- to 30-inch group 
which is to be explained by the fact 


that there actually was a greater loss 
through windthrow and lightning than 


in the 12- to 20-inch group. Another 
contributing factor may be the smaller 
percentage of live trees (see circle 
diagrams, Figure 1). 

The excessive degree of mortality 
amongst the trees over 30 inches in 
diameter is also due to losses incurred 
through windthrow and lightning. But 
here the extremely small percentage of 
live trees—ranging from less than 1 
per cent to not more than 6 per cent of 
the total number on the stand—is 
doubtless also a contributing factor. 
That is, because of the small number 
of trees of this size, the percentage of 
loss may be relatively great even when 
but a single tree drops out. Relatively, 
this is seen to obtain when we compare 
the percentages of losses in trees over 
30 inches in diameter for plots S5-1 
and S5-III. It will be noted that by 
far the greater percentage of loss is on 
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plot 55-I on which the percentage of 
live trees over 30 inches is only 0.9 
per cent as compared to 2.4 per cent 
for plot S5-III.? 

It appears from the data so far ob- 
tained if the large trees continue to die 
at the same rate as in the past 15 to 20 
years most of them if not all of them 
will be dead by the time the areas are 
again logged. In the meantime, some 
of the dead trees might, of course, be 
salvaged by small portable mills or cut 
into firewood. The number thus sal- 
vaged will probably be very small. Al- 
though from a purely economic stand- 
point it would, therefore, seem best 
to have cut all of the trees above 
30 inches in diameter, from silvicul- 
tural standpoint their retention is well 
justified in that it is the larger and 
older trees that yield large qauntities 
of seed—which is important where, as 
is often the case, little or no reproduc- 
tion has become established in advance. 

Considering loss on the basis of all 
trees in the stand (i. e., all trees over 
3.6 inches b. h.) we see that on three 
of the most representative plots (plots 
S3, S5-I and S5-III) the percentage of 
loss is pretty much the same, namely 
a little over 0.5 per cent per annum. 
Incidentally, it might be added that this 
value corresponds quite closely with 
the mean annual percentage loss in 
cubic foot volume. 

For the plot representing the cinder 
type (plot S4) the mean annual loss 
on the basis of all trees is approxi- 
mately 0.26 per cent, or just about 


* However, if one includes the trees above 30 inches in diameter with those between 2] and 
30 inches the per cent of loss for trees 21 inches and over becomes—as is shown in the lower part 
of Table 1—considerably reduced and is, in fact, for most plots not very different from the 
values obtaining for trees in the 21-to 30-inch group alone. In other words, the heavy loss in trees 
above 30 inches is largely obscured. This points to the erroneous deductions that may be made 
if the data are not segregated into sufficiently small groups. 
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half of that which obtains for the plots 
representing the other soil type. This 


SARA Q) [Baz = || difference appears to be accounted for 
by the fact that on plot S4 there is no 
loss due to mistletoe.? In fact, if the 
mistletoe-killed trees are disregarded, 

Ras Ss e Nene S € the percentage of loss figures out to be 

a = almost exactly the same for plots of both 
soil types. 

eeeclal el leaccle Causes OF MortTAtity 

mw |PSocis! S| Seccis) & 
< a Having shown how the mortality is 
a distributed in relation to the diameters 
a of the trees let us see what agents are 
5 ye Sd fas gave s < responsible for the death of the trees 
. = and to what extent. This is shown in 
iz Figure 2 and in Table 2. 
a5 In Figure 2 each entire bar repre- 
E co eeagis} | jeaaele] _ sents the mean annual loss per 1000 of 
Bal at 1S expos tel. 7 the total number of live trees on the 
CER = plots. The sections into which the bars 
Ai 3 = een. a ae a are divided represent the diameter class . 
a8 SSAS|S| ©] [SBSBS| g distribution of the trees, dead due to 
as a the causes indicated. The data on 
A which these latter values are based are 
& shown in Table 3. 
z i tebe zie Sroersict From Figure 2 it will be seen at 
Ae ee | so |2| “|| once that on three of the plots the loss 
i from mistletoe far exceeds that from 
Z any of the other agents, in fact, it con- 
z Cy pe Saoselis stitutes just about 50 per cent of the 

SRNYIS| Bl [OSS lo| ©] total loss from all agents. In the case 
of plot S5-II, the per cent of loss is 
somewhat exceeded by that due to 
wind, but outside of this, again exceeds 

Ssssals © ssssis .2|| that due to any of the other causes. 

= = di = On the cinder plot there are, as was 
previously pointed out, no mistletoe in- 

Bho Bl ote fected trees and consequently no loss 
saese 2 83 nase 3 88 from this source is involved. 
eesediFlezl leeesl-ls¢ Next to mistletoe, wind is responsible 
eacn| 8) |eans| [As for the greatest loss and next in order, 


* In the region represented by the cinder plot, there is no mistletoe infection of yellow pine 
at all; at least none has ever been observed by the writer. 
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TABLE 2. 
DISTRIBUTION OF MORTALITY ACCORDING TO CAUSES OF DEATH 
Total ber 
vp Me | of trees as 
g ts Mean annual loss per 1000 of live trees. basis 
6 8 eee ee 
zG © i a +) o to 2 
$ | oe) ¢ | 2 sel E 
D - = 4 4 fm | O »- = 4 a) 
$3 18.1 O29 2:82 (O87 O44 10:35 10:0 08 0.49 5.13 8248 847 
S5-I 22.3 0.54 2.62 1.01 0.26 0.30 0.0 0.0 0.73 5.46 3107 254 
S5-III 23.8 0.18 2.42 1.37 0.29 0.18 0.0 00 086 530 2666 212 
$5-II 8.4 0320 1.825 2.008) 0:84. 0.2100 ea 04) 1.36 6.55 — 1273) 125 
S4 15.3 0.16 0.0 050 0.22 046 047 0.26 052 259 4651 241 


(a) Number of tree per acre at time of plot establishment. 


(b) 


For plots S3 and S4 data are based on 20-year period, 1909-1929. 


For plots S5-I, II and III data are based on 15 year period, 1913-1928. 


is the loss due to causes designated as 
“Unclassified.” This classification is 
given where the cause of death is either 
unknown or where the primary cause 
has become obscured. 
stances, the prime cause may be root 
rot, but it would be impossible to de- 
termine this without excavating the 
roots. Some trees might also blow 
down after dying and the prime cause 
thus also be obscured. It is believed 
logical to assume, however, that the 
unclassified trees largely represent a 
proportional distribution of all of the 
other causes. 


In some in- 


Next to mistletoe, wind and unclas- 
sified causes comes lightning, although 
on plot S4 this is exceeded by insects 
and also by fire. The latter should, at 
least in the case of many of the trees 
on which the present data are based, 
probably be indirectly ascribed to 
lightning in that it appears that the 
fire from lightning struck trees spreads 
to other trees when the dry grass on 
the plot was burned. 

Loss due to suppression would seem 
to constitute an abnormally small per- 


centage of the total loss, but this is due 
to the fact that the number of living 
trees that may actually be considered 
as being suppressed is relatively small 
—not exceeding 6 per cent of the total 
number of live trees. 

A word should be said about por- 
cupines as being a possible agent re- 
sponsible for the death of trees. The 
reason that porcupines do not appear 
amongst the listed agents is that they 
seldom kill a tree outright, except in 
the seedling stage, when they complete- 
ly girdle the stem. Inasmuch as no 
seedlings are included in the present 
data, losses through porcupine injury 
are not involved. 

Taking up now the relation of causes 
of death to the sizes of the dead trees, 
it will be seen that all of the trees 
classed as dead due to suppression are 
in the 4- to 1ll-inch diameter group. 
In the case of the mistletoe-killed trees 
a large percentage is also in the 4- to 
ll-inch diameter group, amounting to 
approximately 58 per cent of the mis- 
tletoe-killed trees on plot S3 and to 75 
per cent of those on the S5 plots. The 
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much smaller percentage of mistletoe- 
killed trees in the diameters above 11 
inches—and especially above 21 inches 
—is, as was previously pointed out, 
due to the fact that in logging the 
areas as many mistletoe-infected trees 
as possible were cut. Even as it is, the 
percentage of loss in the 12- to 20-inch 
group is relatively speaking still quite 
high; especially when compared with 
the low percentage of loss amongst the 
trees over 21 inches in diameter. Inas- 
much as a large percentage of the trees 
above 21 inches is of the older age 
classes, the deduction is that the des- 
tructive effect of mistletoe becomes less 
effective as the trees grow older. It 
would appear from this that in reserv- 
ing trees, it would be better to reserve 
so-called mature trees, if they are still 
thrifty, than it would be to reserve 
younger trees that are also thrifty look- 
ing, but which are, however, infected 
with mistletoe. 

Of the trees killed as the result of 
being uprooted or broken off by wind, 
by far the greater percentage consists 
of trees above 11 inches in diameter. 
Furthermore, on most of the plots the 
loss in trees between 21 and 30 inches 
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is greater than it is in trees between 12 
and 20 inches in winter. On the other 
hand, the loss in trees over 30 inches 
in diameter is seen to amount to less 
than that of any of the other diameter 
groups. The reason for this is in part 
that since most of these trees were 
marked for cutting, it was possible to 
select relatively wind firm trees to 
leave. Furthermore, the trees of this 
size constituted a relatively small per- 
centage of the trees subject to wind- 
throw (see circle diagrams Figure 1.) 
From this one might conclude that a 
heavy cutting would be the best assur- 
ance against windfall loss. It should 
not be forgotten, however, that although 
the absolute loss may be less under 
heavy cutting, the percentage of loss 
may be decidedly greater. That this is 
true is, for instance, revealed by a com- 
parison of the data given in Table 2, 
wherein it is shown that on the Scat- 
tered Seed Tree cutting plot S5-II, the 
total loss from wind is two trees per 
1000 as against only one tree per 1000 
on the Group Selection cutting plot S5-1. 

The same relative distribution of loss 
by diameter groups appears in the case 
of the lightning-killed trees; namely, 


TABLE 4 


NUMBER OF DEAD TREES PER UNIT OF AREA; CLASSIFIED ACCORDING TO CAUSES OF DEATH 


Mean annual loss per 100 acres (a) 


se) 
Plot 2 o a 
designation o 2 ee 
Se an ee 
e 2 Pal i) 
a S = 3 
$3 0.52 5.11 1.40 0.74 
S5—I 1.21 5.85 2.25 0.57 
S5—III 0.43 ail 3.26 0.69 
$5—Il 0.26 1.53 1.68 0.70 
84 0.25 0.00 0.76 0.33 


Es) 
ei Total 
DB acreage 
3 Fs _ | of plots 
a 2 ony 2 ss 
3 fe Ss) = ra 
0.64 = = 0.88 9.29 456 
0.67 sae Doe E63 24S 139 
0.43 Lage pe 2.02 12.60 112 
0.17 oss 1.14 5.48 152 
0.71 0.72 0.40 0.79 3.96 304 


(a) For plots $3 and S4 data are based on 20-year period, 1909-1929. 
For plots S5—I, II and III data are based on 15-year period, 1913-1928. 
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the greatest loss in the diameters above 
21 inches. Here again, it might be fig- 
ured that because of their greater like- 
lihood of being struck by lightning 
only a minimum number of large trees 
should be reserved. However, it is seen 
that as in the case of windthrown trees, 
the heavier the cut, the greater alzo is 
the percentage of loss likely to be. 

In the case of the insect killed trees 
there appears to be considerable varia- 
tion of distribution in relation to diam- 
eter. Amongst the larger trees, the 
insect responsible for death is the west- 
ern yellow pine beetle (Dendroctonus 
brevicomis). In connection with this, 
it should be stated that although most 
of the lightning struck trees are also 
in reality killed by the western yellow 
pine beetle, lightning is here to be con- 
sidered as the primary cause in that the 
pitch exudations along the lightning 
scars serve to attract the insects. These 
trees therefore, not included 
amongst those in which the cause of 
death is known to be due to the direct 
attacks of the beetle. 

The insect primarily responsible for 
the death of trees in the smaller diam- 
eter classes is a species of the bark- 
beetle Ips, which breeds in the tops 
and branches of felled or windthrown 
trees. On the areas represented by the 
present plots losses due to Ips have, 
however, been small. In fact, the only 
time that serious loss on account of 
the work of this bettle may be expected 
is when logging operations are discon- 
tinued. The reason is that so long as 
the insects have freshly cut branches 
or felled trees available for the deposi- 
tion of eggs they choose these in prefer- 
ence to standing trees. 


are, 
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As to the dead trees listed as “Un- 
classified,” it will be observed that on 
three of the plots by far the greatest 
loss obtains amongst the trees in the 
4. to 1l-inch diameter group. The rea- 
son is that in this group there were 
many trees that were being suppressed | 


or oppressed, but ‘at.the same time were | 


attacked by other agents. As previous- 
ly pointed out, however, when the pri- 
mary cause of death is not known or is 
obscured, the trees are listed as un- 
classified. 

In the larger diameter classes there 
are, of course, fewer suppressed and 
oppressed trees; which accounts for 
the relatively smaller percentages of 
unclassified dead trees in these higher 
diameter groups. 

The values given for trees cut in 
trespass have no significance in that 
such a cause would ordinarily not be 
involved. And, as will be observed, 
loss from this source obtains only in 
the case of plot S4. 

Let us now consider mortality from 
a somewhat different viewpoint; name- 
ly, from the standpoint of loss per unit 
of area rather than percentage of loss. 
Table 4 shows the mean annual loss 
from different causes. The values are 
given in units of 100 acres rather than 
the customary unit of one acre. This is 
done for two reasons. In the first 
place, it is believed that the signific- 
ance of the figures is clearer when ex- 
pressed in as near to whole numbers as 
possible. In the second place, the use 
of an additional cipher is avoided. 

The interesting fact revealed by the 
data in Table 4 is that for some of the 
more important agents involved the 
number of dead trees in the different 


, MORTALITY IN CUT-OVER STANDS 


plots is almost the same. Thus, the 
mean annual loss due to mistletoe is 
not very different on the three most 
typical plots, i. e., plots $3, S5-I and 
S5-III. Again, on three of the plots, 
the mean annual loss due to lightning 
is nearly the same. Inasmuch as most 
of the trees that are struck by lightning 
eventually die, it would appear from the 
similarity in the numbers of trees killed 
by this agent that lightning does not, as 
is generally supposed, strike more fre- 
quently on some areas than on others. 
Neither does the total number of trees 
per unit of area, or rather the number 
of large trees per unit of area, seem to 
have any bearing on the number of 
trees that are struck. 

As for the trees uprooted or broken 
off by wind, considerable variation ob- 
tains for the various plots—from 1.4 
trees annually per 100 acres on plot S3 
to about 3.3 trees per 100 acres on plot 
S5-III. On the other hand, it appears 
as if the number of trees lost through 
wind is more or less inversely propor- 
tioned to the number of trees in the 
stand. 

The relatively small number of trees 
windthrown on plot S4 is, as was pre- 
viously pointed out, due to the fact 
that the trees on the cinder soil type 
are relatively deep rooted and further: 
more because on this soil type the roots 
of the trees are not so likely to become 
loosened through water logging of the 
soil as is the case on the other soil 
type. 

Amongst the trees killed by insects, 
there is also considerable variation for 
the various plots. What appears to be 
significant here is the relatively small 
number of trees killed by insects on the 
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Scattered Seed Tree cutting plot. Al- 
though this is due in part to the fact 
that there was no loss from insects in 
trees between 4 and 11 inches in dia- 
meter, this would not account for the 
great difference between the loss and 
that obtaining for the other plots. 
What more likely accounts for the 
smaller loss is that the trees are more 
widely distributed and that, therefore, 
insect attack is concentrated on fewer 
trees than where they stand closer to- 
gether. 


CoNcLUSION 


In concluding it should be stated that 
the present data on mortality are to be 
considered of value only in proportion 
to the length of time on which they are 
based. That is to say, it is not to be as- 
sumed that because a certain rate of 
mortality has obtained during the 15- to 
20-years since cutting that this same rate 
will be maintained during the next 15- to 
20-years or more. Neither can it be as- 
sumed that the agents responsible for 
death will continue to operate in the 
same relative proportions as they have 
in the past. Nevertheless, it is believed 
that the data thus far obtained have sup- 
plied certain facts by which one may be 
guided in the silvicultural treatment of 
the remaining virgin stands of yellow 
pine in this region. In time our mortal- 
ity records will, of course, become 
strengthened through the accumulation 
of additional data so that by the time 
the first cutting cycle is completed—at 
present estimated to be from 75 to 100 
years—we should be able to state quite 
definitely what mortality is to be ex- 
pected in future stands. 


ORIGINAL FOREST COMPOSITION IN NORTHWESTERN 
PENNSYLVANIA AS INDICATED BY EARLY 
LAND SURVEY NOTES 


BY H. J. LUTZ 


The Pennsylvania State Forest School 
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It frequently is desirable to know the character of the original forest or its fire 

history to evaluate present-day compositions and associations. The author has found 

old survey notes of great value in reconstructing the original forest in northwestern 
Pennsylvania. 


esters and others interested in origi- 

nal forest composition, that val- 
uable information might be obtained 
from old land survey notes. Land sur- 
veyors in forested regions have referred 
to forest trees in their notes since the 
earliest times. As is indicated by Gilles- 
pie and Staley (1), surveyors of public 
lands of the United States were actually 
required to refer to the trees of the forest 
in various connections. Under the cap- 
tion, “Objects and data required to be 
noted,” these authors list, among others, 
the following: 


| HAS often been suggested by for- 


a. The kind and diameter of all bear- 
ing trees, with the course and distance 
of the same from their respective cor- 
ners; the precise relative position of wit- 
ness corners to the true corners. 

b. Trees on line——The name, dia- 
meter, and distance on line to all trees 
which it intersects. 

c. Timber.—The several kinds of tim- 
ber and undergrowth, in the order in 
which they predominate. 


Of course, the choice of trees for wit- 
ness corners was more or less arbitrary. 
An old land surveyor in Pennsylvania 


told the writer that gum (Nyssa) trees 
made especially good witness corners 
because they had low economic value 
and were generally left undisturbed. 
Oaks were also regarded as excellent 
witness trees; sugar maple, or simply 
“sugar” as the tree was often referred 
to, was another favorite. 

In the earliest surveys agricultural 
land values rather than timber values 
were doubtless the main consideration. 
Consequently, in such early surveys the 
timber data were often fragmentary. In 
the latter part of the eighteenth cen- 
tury and the early part of the nineteenth 
century, however, timber values became 
more apparent and from about that time 
on more data on forest conditions were 
recorded. Some survey notes contain 
only a very small number of references 
to trees and consequently have limited 
value in reconstructing original forest 
composition; other notes are rich in 
their references and therefore afford an 
extremely valuable source of informa- 
tion. Survey notes of the latter type 
are somewhat similar, from the stand-— 
point of the information they supply, to 
a rough timber cruise. 

Sears (7) in his investigation of the 
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riginal vegetation of Ohio used as a 
ource of information the records and 
eld notes of the first land surveys of 
iat State, dating back to 1786. How- 
ver, there have been few other direct 
ttempts to assemble and study the forest 
ata contained in old survey notes with 
1e idea of reconstructing original forest 
ands. 

The object of the present paper is to 
resent data on the composition of the 
riginal forest which occupied portions 
f Warren, McKean, Forest, and Elk 
(ounties, Pennsylvania, as obtained 
rom such a study. 

Through the kindness of Forest Su- 
ervisor L. L. Bishop, of the Allegheny 
lational Forest, within which the sur- 
eyed area lies, a photostat copy of old 
urvey notes was made available to the 
miter. The survey was made by Sam- 
el Dale in 1814 and 1815 of about 
74,000 acres of land, “for Lancaster 


A2° 
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Land Co., purchased of the Holland 
Land Co. (Wilhelm Willink & Co.)” 
The area covered extends approximately 
from the city of Kane, Pennsylvania, on 
the southeast to Warren, Pennsylvania, 
on the northwest, and is indicated in 
Figure 1, a sketch map of the region. 
From the standpoint of forest history 
the 157 pages of notes constitute an un- 
usually valuable record. An idea of the 
volume of forest data in the notes may 
be gained from the fact that there were 
almost 6,000 individual references to 
A high degree of ac- 
curacy was maintained in the survey and 
an exceptionally large amount of sup- 
plementary information on the forest 
growth recorded. There is every reason 
to believe that the forest data set down 
in the notes were the result of careful 
observation. Surely, the list of species 


various species. 


recognized indicates a rather remarkable 
knowledge of forest trees. 


Scarce of Mires. 
9 za 32. uf 2 GS 105 
c BE —_ 


Fic. 1. Showing location of the area covered by the Samuel Dale survey, 
1814-1815. 
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One difficulty encountered in study- 
ing the notes was that the exact identity 
of all the trees mentioned was not en- 
tirely clear. Collective names such as 
hickory, maple, oak or birch may indi- 
cate one or more species. The writer 
has been unable to determine what tree 
Dale meant by “hard beem.” Both Car- 
pinus and Ostrya are mentioned speci- 
fically so it seems unlikely that either 
of these were recorded as “hard beem.” 
References to tree species in the Dale 
notes may be divided into two groups. 
In the first group are references to trees 
on the lines and to trees which were 
In the second 
group are references to the general com- 
position of the stand, apparently made 
at the end of each line run. It seems 
probable that the trees mentioned in the 
second group were usually those in the 
dominant stand. Probably nine-tenths 
of all the references fall into the second 
group. 

In studying the notes the writer as- 
sumed that the number of times a spe- 
cies was referred to was indicative of 
its abundance? in the stand. In order 
to get an expression of the numerical 
abundance of various species, the num- 
ber of times each tree was referred to 
was tabulated. Abundance values, in 
per cent, for each species are indicated 
in Table 1. 

Although a total of 32 species were 
mentioned, relatively few of them make 
up the bulk of the stand. Beech, hem- 
lock, maple, birch, white pine, and 
chestnut comprise over 88 per cent of 


used as witness corners. 
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the stand, as is indicated in Table 2. 
A comparison of the original forest com- } 
position, based upon the data in the sur-) 
vey notes, with the composition of the; 
hemlock-beech association of Heart’s) 
Content, a remnant of virgin forest in| 
the same region, is of interest and is) 
presented in Table 2. Only the most: 
abundant species in each stand are com- | 
pared. For a more complete descrip- 
tion of the Heart’s Content stand the 
reader is referred to an earlier paper by | 
the writer (6). The similarity of forest | 
composition, as regards dominant spe- 
cies, between the stand covered by the 
Dale survey and the Heart’s Content 
stand is remarkable. Due to the large 
area covered by the Dale survey, a num- 
ber of species were noted which are not 
known to occur at Heart’s Content, e. g., 
sycamore, ironwood, striped maple, 
hickory, chestnut oak, sassafras, gum, 
black oak, tamarack, blue beech, alder, 
elm, basswood, and hard beem. On the 
other hand, hawthorn was the only spe- 
cies encountered at Heart’s Content 
which was definitely lacking in Dale’s 
notes. White pine, which formerly 
formed the back-bone of the lumber in- | 
dustry in northwestern Pennsylvania, 
has an abundance value (about 6 per | 
cent) on the 174,000 acres covered by 
the Dale survey of about only one-half 
its value in the Heart’s Content stand. | 

In order to determine the distribution 
of the various species over the area a 
study was made of their frequencies.” 
Each page of notes was taken as a unit, 
representing a certain portion of the 


| 


* Abundance is a term used to designate the relative numbers of trees of individual species 


which enter into the stand. 


__ ° Frequency is a term used to express the degree of uniformity with which the trees of indi- 
vidual species are distributed throughout the stand. 


ORIGINAL FOREST COMPOSITION IN PENNSYLVANIA 1101 


area. Consequently, the units used were 
large, and due to varying lengths of line 
run each page does not represent the 
same size of area. However, pages rep- 
resenting large areas tend to be compen- 
sated by pages representing small areas. 
The number of pages upon which each 
of the species were referred to was tabu- 
lated and frequency values, in per cent, 
calculated. These data appear in 


Table 1. 
The most widely distributed species 


are hemlock, beech, birch, sugar maple, 
maple, white pine, and chestnut, all hav- 
ing frequency values of more than 55 
per cent. Most of the rest of the species 
have low frequencies, indicating that 
their occurrence was more or less local- 
ized. Such species as basswood, elm, 
gum, sycamore, alder, and blue beech 
probably occurred, for the most part, 
along Tionesta Creek. Striped maple, 
serviceberry, dogwood, witchhazel, and 
ironwood do not normally attain domi- 


TABLE 1 
ABUNDANCE AND FREQUENCY VALUES OF TREES MENTIONED IN THE DALE SURVEY NOTES 
Scientific name Name used in notes Abundance, Frequency, 
per cent per cent 

Acer pennsylvanicum Elkwood, elkbush 0.14 4.4 
Acer saccharum Sugar 8.07 81.5 
Acer sp. or spp.” Maple 4.97 65.6 
Alnus sp. or spp. Alder 0.02 0.6 
Amelanchier canadensis Service, service bush 0.07 2.5 
Betula sp. or spp.” Birch 6.06 82.8 
Carpinus caroliniana Water beech 0.07 2.5 
Carva sp. or spp. Hickory 0.28 8.9 
Castanea dentata Chestnut 5.07 57.9 
Cornus sp. or spp.* Dogwood 0.05 13 
Fagus grandifolia Beech 30.85 98.7 
Fraxinus sp. or spp.‘ Ash 1.04 S12 
Hamamelis virginiana Witchhazel 0.10 4.4 
Kalmia latifolia Laurel 3.92 §2.2 
Larix laricina Tamrac 0.02 0.6 
Liriodendron tulipifera Poplar 0.23 7.6 
Magnolia acuminata Cucumber 0.42 12.7 
Nyssa sylvatica Gum 0.05 1.9 
Ostrya virginiana Ironwood 0.33 11.5 
Pinus strobus White pine 5.99 64.3 
Platanus occidentalis Sycamore 0.62 19.1 
Prunus sp. or spp.” Cherry 0.09 See 
Quercus alba White oak 0.57 15.9 
Quercus borealis var. maxima Red oak 0.09 ah 
Quercus montana Chestnut oak 0.23 3.8 
Quercus--velutina Black oak 0.15 4.4 
Quercus sp. or spp. Oak 2.48 21.6 
Sassafras officinale Sassafras 0.42 6.4 
Tilia glabra Linn, lyn, basswood 0.14 3.8 
Tsuga canadensis | oe Sane fae 
Ulmus sp. or spp. m : ; 

: ie Hard beem 0.09 3.2 


1 Probably Acer rubrum and A. saccharinum. 


2 Probably Betula lenta and B. lutea. 
* Probably Cornus florida. 

* Probably Fraxinus americana. 

® Probably Prunus serotina. 

* Probably Ulmus americana. 
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nance but are usually found as occa- 
sional individuals in the virgin forest. 
The low frequency values of such spe- 
cies as yellow poplar, cucumber mag- 
nolia, black cherry, sassafras, and most 
of the oaks and hickories are not sur- 
prising. Yellow poplar and cucumber 
magnolia are both near the northern 
limit of their range in this region. Black 
cherry probably occurred as solitary in- 
dividuals in the virgin forest. Sassafras 
probably occurred only as occasional in- 
dividuals or small groups where the for- 
est growth had been disturbed. In spite 
of the fact that the logging operations 
have unquestionably favored an increase 
in the proportion of hardwoods in the 
stands of the region, the oaks and hick- 
ories are not at all common in the stands 
at present. It may be that the climatic 
conditions of the region are relatively 
unfavorable to the development of oak 
and hickory as important elements in 
the stands. Jennings (4:5) suggests 
that in this region white and red oaks 
are migrant species and only slowly ex- 
tending their range northward. One oc- 
currence of tamarack (Larix laricina) is 
noted. The writer has never observed 
tamarack growing naturally within the 
area covered by the Dale survey, but 
the presence of such species as American 
yew (Taxus canadensis) and balsam fir 
(Abies balsamea) makes its occurrence 
entirely probable. Illick (2) reports 
the occurrence of tamarack in Warren 
county, within which a portion of the 
Dale survey area lies. 

Windfall or areas of fallen timber 
were noted in 23 instances. There were 
no references to burns or fire damage of 
any kind. Could it be that some of the 
areas of fallen timber were in reality old 
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burns? Laurel ridges and “laurel” | 
were often mentioned. The difficulties _ 
which the dense laurel thickets presented 

to the progress of the survey party were | 
doubtless great and may account for the | 
attention which was given to recording | 
their occurrence. Jackson (3) in de- 
scribing the laurel thickets of the Al- | 
leghenies speaks of their “inextricable | 
labyrinths” and states that“... . . es- 
pecially are they [laurel thickets] the 
trouble of the surveyor, who, with tran- | 
sit and compass, axe and chain, intrudes | 
upon them. Many a youthful engineer 
will remember the days of his chain- 
carrying and rod-fixing through these 
thickets, and how frequently he found 
himself enveloped to the chin by a net 
of iron thongs, which held him like the 
jaws of an insidious trap.” Spice bush 
(Benzoin aestivale), 


“cranberry 
swamp,” and “currants” were each men- 
tioned once. The character of the ground, 
particularly when rocky, was often 
noted. Salt licks were mentioned sev- 
eral times. 


TABLE 2 
ABUNDANCE VALUES OF THE MOST COMMON. 


TREES WITHIN THE DALE SURVEY AREA 
AND HEART’S CONTENT 


Abundance, per cent 


Dale survey Heart’s 
Species area Content area® 
Beech 30.85 24.0 
Hemlock 26.80 36.1 
Maple 13.04* 10.9? 
Birch 6.06* 2.8* 
White pine 5.99 11.1 
Chestnut 5.07 8.8 
Total 88.31 93.7 


* Includes Acer saccharum and Acer spp. - 

? Includes Acer rubrum and A. Saccharum. 

* Includes Betula spp., probably B. lenta 
and B. lutea. 

* Includes Betula lenta and B. lutea. 

° Represents abundance of trees 10 inches 
or more D. B. H., i. e., dominants. 
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SUMMARY 


Old land survey notes often contain 
valuable information on original forest 
conditions. Forest data were assembled 
from notes made by Samuel Dale in 
1814 and 1815 during a survey of 174,- 
000 acres of forest land in northwestern 
Pennsylvania. In the notes there were 
nearly 6,000 individual references to 
tree species. Abundance and frequency 
values were calculated for all species 
mentioned. The data indicate that, 
considered as a whole, the original forest 
in Northwestern Pennsylvania was com- 
posed chiefly of beech, hemlock, maple, 
birch, white pine, and chestnut. These 
species made up over 88 per cent of the 
stand. 


REFERENCES 
1. Gillespie, W. M. and Staley, Cady. 


1907. A treatise on surveying. Part 
1. Land surveying and direct level- 


ing. P. 311. Appletons. New 
York. 


. Illick, J. S. 1928. Pennsylvania 


trees. Pennsylvania Department of 
Forests and Waters, Bulletin 11. 


. Jackson, R. M.S. 1860. The moun- 


tain. P. 241. Lippincott. Phila- 
delphia. 


. Jennings, O. E. 1927. Classification 


of the plant societies of central and 
western Pennsylvania. Pennsylvania 


Academy of Science 1:23-55. 


. 1928. The flora of cook 
forest. The Cardinal 2:53-61. 


. Lutz, H. J. 1930. The vegetation 


of Heart’s Content, a virgin forest 
in northwestern Pennsylvania. Ecol- 


ogy 11:1-29. 


. Sears, P. B. 1925. The natural 


vegetation of Ohio. I. A map of the 
virgin forests. Ohio Journal of 
Science 25:139-149. Review in Bot. 
Gaz. 80: 344, 1925. 


THE BASIS FOR SUBDIVIDING MOUNTAINOUS FORESTS FOR 
THE PURPOSE OF MANAGEMENT' 


By S. A. WILDE anp H. F. SCHOLZ 


Lake States Forest Experiment Station 


Errors of subdivsion complicate silviculture and are disastrous to management. 

Common errors include the use of ridge-tops and streams as dividing lines, throw- 

ing together into one compartment of dissimilar character. Subdivisions should 
be based on uniformity of topography and ecological features. 


ROM the early history of for- 

estry, one of the first steps in 

organizing a forest for the pur- 
pose of management has been its sub- 
division into units or compartments. The 
need of a permanent division of the for- 
est on the ground was fully appreciated 
by Cotta a hundred years ago, and Mar- 
tin, the great Saxon authority on forest 
regulation, today emphasizes its value 
when he says: “The division of a forest 
into compartments must be considered as 
one of the most important tasks of field 
work.” 

Even the lumberman recognizes the 
necessity of such a subdivision and of 
having all information by definite small 
tracts. He has taken the “forty,” or 
40-acre legal subdivision as his standard 
compartment, and since his need is only 
for the amount of standing timber this 
is entirely sufficient. The forester, on 
the other hand, to whom considerations 
of silvicultural treatment are just as im- 
portant as the most advantageous means 
of forest utilization and forest valuation, 
is not satisfied with a mere land sub- 
division by forties or large rectangular 
units. Furthermore, since the compart- 
ment should be permanent, his aim has 


been to separate it by striking topo- 
graphic features such as river valleys and | 
mountain ridges. 

There is a great deal of confusion in 
forest literature as to what should con- 
stitute a compartment, ordinarily the 
smallest unit of forest management. 
Some authorities have stressed considera- 
tions of permanence or convenience in 
management. Others have emphasized 
the need of a compartment which lends 
itself to a single system of silvicultural 
treatment or has uniform conditions of 
stands or soil. Roth, who represents the | 
old German point of view, defines the | 
compartment as follows: “The compart- 
ment is a Land Division; it is per- 
manent; it does not change with opera- 
tions of silviculture, etc.; it is indepen- 
dent of the stand of timber on the land, 
or its conditions of type, age, etc. Usually | 
it is recommended to include in one com-_ 
partment only one type of forest, only 
one kind of land, etc., but this is not al- 
ways practicable.” (4, p. 40.) 

The Russians, on the other hand, in 
their official instructions of 1900 pre- 
scribed the following basis for subdivid- 
ing a forest into compartments: (1) 
On the basis of composition. An area 


1 The authors owe a real debt of gratitude to Raphael Zon, Director, Lake States Forest 
Experiment Station, for his kind assistance in the final revision of this manuscript. 
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occupied by one species or a given mix- 
ture of species was separated from an 
area covered by another species or mix- 
ture of species. (2) On the basis of age. 
An area occupied by a stand having one 
age was separated from an area occupied 
by a stand of another age class. (3) 
On the basis of soil. Stands growing on 
soils which differed markedly in their 
physical and chemical composition, 
depth, and water-absorbing qualities 
(especially if this difference in soil is 
reflected in the height and the quality of 
the stand) were divided into separate 
compartments. Under intensive manage- 
ment even these compartments were sub- 
divided further on the basis of the den- 
sity of the stand and character of the 
undergrowth; or on the basis of origin 
of the stand, whether planted, sown, or 
reproduced naturally. 


In this country forest management 
based on working plans is still in such an 
embryonic stage that the whole concep- 
tion of forest subdivision into compart- 
ments has not yet been given a thorough 
practical test and is rather vague. El- 
dredge, in his “Management Plans,” 
says: “Compartments should be so de- 
signated as to be readily identified on the 
ground and on the map. Whenever 
available, natural topographic features 
such as ridges, streams, cliffs, lake 
shores, etc., should be used as compart- 
ment boundaries. These may be supple- 
mented by roads, trails, and property 
lines. A cove, a gulch, a hollow, or the 
watershed of a small stream makes a 
yery logical, easily identified compart- 
nent. 

“In a level country or in a region 
where marked topographic features are 
lacking the rectangular system of the 
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public land survey gives a very conveni- 
ent basis for division into compartments. 
The section of 640 acres makes a com- 
partment of convenient size and one that 
is easily found and identified on both the 
ground and the map. 


“Compartments need not be logging 
chances or sale areas, nor need they be 
uniform in the type, age class, or con- 
dition of the stand. All such features 
are taken care of in the subcompart- 
ment.” (1, p. 8.) 

European foresters, from bitter experi- 
ence, have learned how disastrous to for- 
est management is the wrong subdivision 
of the forest into compartments, and 
how tedious and costly is changing the 
compartment boundary. It is in the hope 
that American foresters may be saved 
the disappointments of their European 
brothers, that an attempt is made here to 
present a basis for subdividing moun- 
tainous forests into compartments on the 
basis of present-day scientific recognition 
of the essential ecological or physical 
site factors. 

To make the points of issue clear, let 
us study an actual subdivision of a forest 
in the Sierras as shown in Figure 1. It 
is evident that the basis for subdivision 
is topography. It is further clear that 
this subdivision has utterly disregarded 
ecological differences which are, in turn, 
undoubtedly reflected in differences in 
composition of the forest itself. Take, 
for example, compartments 27, 28, 44, 
and 45. Streams serve as the low bound- 
ary for each of these compartments and 
ridge tops or upper limits of slopes as 
the high boundaries. Apparently soil 
types of different origin and fertility 
have been thrown promiscuously to- 
gether. Alluvium deposits and the deep, 
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moist, fertile soils of lower slopes are 
grouped in the same compartment with 
the shallow, dry primary soils of upper 
slopes. It stands to reason that such 
compartments, embracing several hetero- 
geneous factors, do not lend themselves 
to uniform silvicultural treatment nor 
can they be conveniently used for forest 
mensuration purposes, determination of 
yield, or natural reproduction. 


In the Southern Appalachian Moun- 
tains alluvium deposits and rich cove 
bottoms favor the growth of such valu- 
able timber trees as yellow poplar, ash, 
hemlock, black birch, basswood, red oak, 
magnolia, an occasional white pine, etc. 
The lower slopes are, or were, char- 
acterized by a maximum development of 
chestnut, white and northern red oak, 
an occasional yellow poplar, chestnut 
oak, hickory, etc. Those species common 
to fairly moist, protected upper slopes 
are: chestnut oak, black gum, sourwood, 
and scarlet, black, and poorly developed 
northern red oak. Exposed dry upper 
slopes on the other hand usually support 
stands of chestnut, scarlet, black, post, 
bear, and blackjack oaks, black gum, 
and table mountain, pitch, shortleaf, and 
Virginia scrub pines. These types usually 
change progressively as one climbs from 
stream courses or cove bottoms across 
the contours to the summits or ridge 
tops. Forest subdivision which groups 
all these different forest types in the 
same compartment needlessly compli- 
cates silviculture and management and 
oftentimes reduces increment and pre- 
vents the forester from securing uni- 
formly good natural reproduction. This 
may happen when the same cutting 
method is applied to all stands within a 
compartment erroneously laid out. 
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There can be no question that in a 
mountainous country topography is the 
most reliable, and in fact the only prac- 
tical, basis for subdividing a forest into 
compartments. All physical site factors 
such as temperature, light, moisture, 
soil, wind, humidity, etc., are affected by 


topography. Topography, therefore, if 


used properly as the basis for subdivid- 
ing the forest into compartments, ought 
to give ecologically uniform units. The 
desirability of having compartments uni- 
form as regards forest type, soil, climate, 
and other site factors, in the light of sci- 
entific investigations of the last 30 years, 
can no longer be disputed. The work 
of such men as Warming, Schimper, 
Tanfilieff, Ramann, Morosov, Hilgard, 
Mayr, Wagner, Clements, Novak, 
Glinka, Bates, Zon, Fekete, Blattny, 
Bowman, Kruedener, Biolley, Lunde- 
gardh, Toumey, and many others leave 
no doubt as to that. 

What is wrong then with the sub- 
division upon the basis of topography as 
illustrated in Figure 1? The error, 
which can be traced to many European 
foresters of the old school (2), who 


were not familiar with the modern con- | 


ception of forest ecology, consist of in- 
cluding in the same compartment topog- 
raphy or relief of different character. 


Instead, for instance, of isolating moun- | 


tain summits or ridges representing uni- 
form conditions of topography, and 
therefore to a great degree ecology, the 
most common error is to use the top or 
ridge as the dividing line between two 
compartments. The same is true with 
regard to streams. What more uniform 
topography can be found than a river 
valley, and, therefore, what better basis 


for a compartment is there than the river — 
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valley itself? Yet it is the most common 
error to use the stream as the dividing 
line between two compartments, thus sep- 
arating what is naturally a uniform eco- 
logical unit and throwing together in one 
compartment part of the river valley and 
slopes which are dissimilar in character. 

Using the text (3) of a recent Ger- 
man geologist, Passarge, as a working 
basis, the various morphological ele- 
ments of the earth’s surface can be 
separated into three principal types of 
relief: 


1. Positive Relief Complexes. These 
include all convex portions of mountain 
regions—peaks, summits, ridges, hog- 
backs, and slopes. 

2. Neutral Relief Complexes. These 
include the portions of mountainous 
topography with a horizontal profile— 
plains, plateaus, terraces, and flood 
plains. 

3. Negative Relief Complexes. These 
have a dished out or concave profile, and 
may be of two kinds: 


a. Having a definite surface run-off, 
as is the case with stream valleys, caves, 
and canyons. 

b. Having no run-off, as is the case 
with basins such as lakes, swamps, and 
marshes. 


Mountainous topography can be fur- 
ther subdivided: (1) Upon the basis of 
its location in regard to prevailing 
winds, i. e., into protected and exposed 
localities. (2) According to location in 
respect to exposure. The character of 
exposure will, of course, vary to some 
degree with wind direction, climate, and 
latitude, but on the whole will be most 
affected by topography. In general for 
mountainous areas the most character- 
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istic exposures from the standpoint of 
plant growth are northwest, northeast, 
southwest, and southeast. (3) Accord- 
ing to the gradient. The steepness of 
slope is a factor of great importance 
both in agriculture and forestry. Areas 
having slopes varying from 0 to 10 de- 
grees can be classified as level land, 
since within these limits are included all 
rolling plains. The best conditions for 
tree growth and silvicultural practice in 
mountainous country are to be found on 
moderate slopes of 10 to 25 degrees. 
Steep slopes of 25 to 45 degrees must be 
classed as absolute forest land. Steep 
south slopes receive the perpendicular 
rays of the sun. Slopes greater than 45 
degrees are precipitous and are charac- 
terized by highly destructive surface 
run-off and the scarcity or absence of 
fine earth soil. Artificial planting is 
very difficult on precipitous slopes. 

If we accept as we must, the validity 
of the statement that topography in a 
mountainous region is the most impor- 
tant single controlling factor of site con- 
ditions, and therefore more or less 
directly of forest types, then an oro- 
graphic classification offers an excellent 
basis for orientation in the matter of the 
subdivision of a forest into compart- 
ments. 

To illustrate the application of this 
principle to the subdivision of the forest 
into compartments, the same forest area 
shown in Figure 1 has been resubdivided 
in Figure 2 into about the same number 
of compartments on the basis of uniform 
topographic features. In this subdivision 
each division embraces an area of more 
or less uniform terrain and is undoubt- 
edly more homogeneous as regards type 
of vegetation, ecological conditions, and 
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growth than are the compartments of 
the original subdivision. If we possessed 
more intimate local knowledge of the 
direction and character of prevailing 
winds the subdivision could be further 
improved by taking these into consid- 
eration. 

The authors believe that compart- 
ments which do not include uniform con- 
ditions of growth, and in mountainous 
regions that means uniform topography, 
must lead to confusion, poor manage- 
ment, and poor silvicultural treatment. 
The correct subdivision of a forest into 
compartments on the basis of topog- 
raphy presents no more difficulty than 
incorrect subdivision, and is just as con- 
venient from the standpoint of utiliza- 
tion and administration. We must aban- 
don the errors of the past which led in 
many European countries to the revision 
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of the working plan and the resub- 
division of the forest into compartments 
on the basis of uniform ecological and 
growth conditions. We must build in 
this country, where we are on the thresh- 
old of organizing our forests, on a 
scientific basis now recognized by the 
leaders in the fields of botany, ecology, 
and forestry. 
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IS SILVICULTURE POSSIBLE IN AMERICA? 


By WARD SHEPARD 


ARTICLE I—SKEPTICISM AND FAITH 


The chief need of American forestry is a more effective treatment of the human 
obstacles to forestry. In the first of three articles dealing with the human obstacles 
to silviculture the author urges a house-cleaning of the current skepticism regarding 
the importance of forests to human welfare. This skepticism is based chiefly on 
declining lumber consumption; but the recent Forest Service survey of lumber 
used in remanufacture forces the conclusion that declining consumption is chiefly 
due to forest destruction and depletion in the eastern United States, which has 
destroyed one of the best markets for lumber—the local wood-remanufacturing 
industries. The only cure for the forest and marketing problem is silviculture to 
produce high-grade timber. 


OT TREES but men are the chief 
N problem of American forestry 

today. Our task as foresters is 
to radically and rapidly change human 
behavior toward the forest. These state- 
ments would be mere platitudes were it 
not for the fact that the abstract science 
and art of forestry have far outstripped 
their adoption by the men who own our 
forests. Having in the initial push of 
the first fifty years made great advances 
in public forestry, we are now con- 
fronted with the stubborn and resistant 
facts of human nature as exemplified in 
old habits and in private property 
rights. Against this wall, the wave of 
our advance has broken and drawn 
back. 

In the coming struggle to prevent the 
further destruction of private forests we 
shall be dealing with an immensely difh- 
cult human problem. Few tasks could 
be more formidable: for millions of 
people must acquire new mental habits 
and a technique that varies as much 
from traditional forest practices as ag- 
riculture differs from the hunting and 
fishing stage of civilization. If then, 
we are to break the deadlock in the 


advance of forestry, we must develop a 
strategy equal to this task of conversion. 
This strategy must firmly reject the doc- 
trine of the economic fatalists, who teach 
us that forest destruction is not a human 
problem, but somehow or other is in the 
grip of impersonal cosmic forces. This 
view of economics goes back to Adam 
Smith and was rightly characterized by 
Carlyle as “the dismal science,” be- 
cause it made man the helpless plaything 
of superhuman forces. On the contrary, 
the new strategy of forestry must rec- 
ognize that forest destruction is pri- 
marily due to bad mental habits and 
ignorance, as tuberculosis is due to bad 
physical habits and ignorance, and that 
as tuberculosis has been rapidly reduced 
by a great organized effort, so forest 
destruction can be rapidly reduced by a 
great organized effort. 

In these articles, I propose to deal 
with three main aspects of the human 
side of forestry: first, the need to put our 
own philosophy of forestry onto a sound 
basis, and to purge ourselves as a pro- 
fession of certain elements of skepticism; 
second, to develop certain major tools of 
forestry to deal more effectively with 
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the human obstacles to forestry; third, 
the creation of the new social instru- 
mentalities needed to control the people 
and the methods responsible for forest 
destruction in the United States. 

As a profession we must face and 
answer some searching questions touch- 
ing on the relation of forests to human 
life. Are forests really so important 
after all? Is forest destruction really a 
great social evil, or is it merely a buga- 
boo that early crusaders used to scare 
people into action? Is there to be a 
timber famine, or is it merely a “timber 
phantom”? Do we need any really 
drastic action to stop forest destruction 
or can we comfortably leave it all to 
“economic evolution” ? 

Of all things that have contributed to 
the growth of confusion and skepticism 
on these basic questions, nothing has 
been anywhere nearly so important as 
the decline in lumber consumption. This 
decline has not only caused legitimate 
questioning, but it has been used as 
propaganda to discourage public inter- 
ference with destructive lumbering. An 
important step toward freeing the for- 
estry movement of this particular ele- 
ment of obscurantism is to get to the 
bottom of this decline. 

We now have detailed, nation-wide 
statistics, just collected by the United 
States Government, which prove in 
startling and clear-cut fashion that the 
decline in lumber consumption since 
1910 has been chiefly due to forest de- 
struction in the eastern United States. 
Many of the recent discussions of the 
decline in lumber consumption have got 
cause and effect transposed, in that they 
assert that declining consumption makes 
the practice of forestry impossible, and 
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in fact throws doubt on the importance 
of forests as a source of timber. The 
whole episode is not unlike that mythical 
but instructive legend of the potato bugs. 


Once upon a time the potato bugs, 
with their vigorous appetites and mul- 
tiple fecundity, were making extraor- 
dinary inroads on the potato supply. In 
fact, it was obvious to everyone but the 
potato bugs that the potato tuber, the 
potato plant, and consequently the potato 
bug itself were about to disappear sim- 
ultaneously from off the face of the 
earth. Over vast expanses of the world, 
the potato had already disappeared, and 
the potato bugs were driven to migrate 
immense distances, with tremendous 
mortality. 

Now potato addicts everywhere began 
to get nervous, for they were forced to 
pay high prices, and more and more of 
them had to eat rice—or tighten their 
belts. Things came to such a pass, in 
fact, that some of the more idealistic and 
impractical among the entomologists 
even predicted a potato famine and 
hinted at the need of some moderate re- 
straint on the potato bugs. But. the 
organized potato bugs, who were ever 
vigilant in maintaining their rights 
and in stamping out the heresies of 
alarmists, soothed the public with many 
pronouncements, the burden of which 
was that there would be no potato 
famine; on the contrary, the potato, as 
a vegetable, a crop, and an industry, 
was declining only because of the regret- 
table but unmistakable decline in the 
consumption of potatoes. Thereupon 
public apprehension was allayed and 
some of the less sophisticated entomolo- 
gists joined together in saying, “Weren’t 
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we fools to think there ever would be a 
shortage of potatoes!” 

So it was that potatoes and potato 
bugs, safely guarded from the meddling 
of impractical persons, synchronously 
dwindled throughout the world. And 
there inevitably came the final day when 
the very last survivor of all the race of 
potato bugs, sitting on the very last of 
all potato vines, called his friends and 
neighbors about him and issued a tri- 
umphant death-bed statement, “There 
will be no potato famine because no one 
any longer eats potatoes!” And the 
assembled multitude who had gathered 
at this touching death scene (and espe- 
cially the entomologists) were not quite 
sure whether the raucous sound that 
thereupon issued from the potato bug’s 
throat was a death-rattle or a horse- 
laugh. 

Destructive lumbering has largely de- 
stroyed the forests of the eastern United 
States either outright or equally impor- 
tant, as producers of wood in usable 
form. The shortage of usable wood, in 
turn, has destroyed myriads of wood- 
using industries that formerly demanded 
immense quantities of relatively high- 
grade wood, and consequently has de- 
stroyed much of the market and demand 
for lumber. Nevertheless the decline in 
lumber consumption brought about by 
forest destruction has been cited as proof 
that the demand for lumber is inevitably 
declining, and that forests will become 
less and less important as sources of 
high-grade timber, and that foresters 
have been barking up the wrong tree and 
are all wet on the timber-famine idea. 

Along with this, it is sometimes 
claimed that the degraded “forests” that 
spring up in the wake of devastation 
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(gray birch, jack pine, blackberry 
bushes, and the like) will satisfy our 
needs for wood, since everything from 
toothpicks to bedsteads, from matches to 
houses will be molded from pulp. Under 
the marvels of cellulose forestry, sap- 
lings and scrub growth may be better 
than redwood and’ Douglas fir, because 
more quickly grown and easily handled. 


There is a sufficient admixture of truth 
and plausibility in the undoubtedly 
great future for cellulose chemistry and 
sufficient uncertainty as to the future tim- 
ber needs to justify readjustment of our 
views. The search for the truth in these 
matters is vital to the future of forestry. 
But exaggeration and misinterpretation 
of the facts are harmful both to the pro- 
fession and to the public. 


It is important therefore to examine 
some of the sources of confusion and 
skepticism that have risen from the 
anomaly of declining consumption in 
the face of still great supplies of virgin 
timber and in spite of great overpro- 
duction. 


THE DecLininc LUMBER CONSUMPTION 


Does the decline in lumber consump- 
tion indicate that forests will be rela- 
tively unimportant as sources of high- 
grade lumber and other products? 


The Forest Service, in codperation 
with the Bureau of the Census, has re- 
cently completed a national survey of 
lumber used in manufacture, ranging 
from matches to silos, from cigar boxes | 
to box cars, from toothpicks to planing — 
mill products. This survey clearly in- 
dicates that the decline in lumber con- 
sumption is primarily due to forest de- 
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struction in the eastern United States. 
It shows a net decrease for the nation as 
a whole of almost four and one-half bil- 
lion board feet of lumber used in manu- 
_ facture, compared with the last previous 
State surveys ranging from 1908-1912. 

Now the total decrease in the entire 
lumber cut in 1928 as compared with 
1910? is not quite 5.9 billion board feet. 
(See Table 1.) Consequently three- 
fourths of this entire net decrease is in 
lumber used in manufactures. More- 
over, the great decrease in remanufac- 
tured lumber as a whole is in the region 
east of the Great Plains, where there has 
been a decline of over seven billion feet 
of lumber used in remanufacture (or 35 
per cent) since 1910. In fact, the de- 
crease in that region is over two and a 
half billion feet more than the net de- 
crease for the United States as a whole, 
for the decrease in the East is partly, 
but only partly, overcome by the in- 
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crease of almost two and three-fourths 
billion feet (or 102 per cent) of lumber 
used in manufacture in the Pacific Coast 
and Rocky Mountain states. In spite of 
this loss of a large market for lumber in 
the East, the lumber industry has partly 
made up the loss, for the total decline 
in the 1928 lumber cut for the United 
States as a whole as contrasted with the 
1910 cut was only 5.9 billion feet. 

In the eastern United States the total 
lumber cut in 1928 was 12.5 billion 
board feet less than the 1910 cut, a de- 
cline of 40 per cent. The decline in lum- 
ber used for remanufacture in the East 
in 1928 as contrasted with 1910 was 
almost 7.1 billion feet, which, however, 
represents only a 35 per cent reduction. 
This slower decline of wood-using in- 
dustries, contrasted with the decline in 
the lumber cut, probably indicates a 
losing struggle to survive even after 
local supplies are wiped out. 


TABLE 1 


COMPARATIVE DECREASES IN TOTAL LUMBER CUT AND IN LUMBER USED IN MANUFACTURE, 1910-1928 


Eastern United States 


Total 1910 Total 1928 Decrease 
Billion Billion Billion Decrease 
board feet board feet board feet per cent 
amberscuts 2 31.196 18,722 12,474 40 
Lumber used in manufacture... 20.446 13.354 7.092 35 
United States as a Whole 
1910 1928 Decrease 
Billion Billion Billion Decrease 
board feet board feet board feet per cent 
wumbere cute...) 40.018 34,142 5.876 14.7 
Lumber used in manufacture... 23.077 18.698 4.379 18.9 


1 The opinions expressed in this article concerning the significance of the statistics of this 
Survey are mine; not those of the Forest Service or the Bureau of the Census. 


2T have used the 1910 lumber cut (40 billion feet) as the basis of comparison instead of the 


1909 cut (441% billion) partly because the 1910 cut may be regarded as the “normal” maximum 
cut, whereas the 1909 cut is distinctly abnormal and never approached before or since. Conse- 
quently it gives a truer picture of the decline in cut to compare the present with the normal 
maximum. Moreover only 4 out of 47 of the 1908-12 state surveys of wood used in manufacture 
were made in 1909, the year of abnormal production. During the other years of these surveys, 
the lumber cut was as follows: 1908, 33 billion; 1911, 37 billion; 1912, 39 billion. 
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In the Pacific and Rocky Mountain 
states the lumber cut in 1928 was 6.6 
billion feet greater than in 1910, an in- 
crease of 75 per cent. For the same 
years lumber used in remanufacture in 
that region had increased almost 2.7 
billion feet or 102 per cent. This increase 
shows the flourishing condition of wood- 
using industries where there is abundant 
high-grade timber, though no doubt a 
part of the great increase was to help 
make up the Eastern deficit. 

In less than two decades the process 
of forest destruction and degradation in 
the East has destroyed an immense num- 
ber of wood-using factories and thus has 
destroyed a large part of the market for 
more than seven billion feet of lumber 
annually. 

Of course, the statistics reflect many 
genuine changing uses and requirements 
ranging from airplanes to buggies, that 
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have caused irrevocable changes in mar- 
kets. But when these are allowed for, 
the fact remains that forest destruction 
has played the most important part in 
the decline in remanufactured lumber 
and consequently in the declining lum- 
ber consumption. 

Most of the total net decrease of four 
and one-half billion board feet of lum- 
ber used in manufacture is in products 
in which one would expect it, namely, in 
planing mill products, which require 
high-grade sawtimber that can’t be 
grown under destructive logging or “cel- 
lulose forestry.” Planing mill products 
(excluding lumber merely planed, but 
including lumber worked to pattern, 
such as flooring) fell from almost nine 
and one-half billion to a little over five 
billion feet, a decrease of more than 
four and one-third billion feet, approxi- 
mately 95 per cent of the total decrease. 


TABLE 2 


REGIONAL CHANGES IN LUMBER USED IN MANUFACTURE 


Decreases 


Previous record 1928 record Decrease 

in thousand* in thousand in thousand Decrease 

Region board feet board feet board feet per cent 
ING Weencland eens 1,577,088 L002;370% 5 eee = 36 
Middle Atlantic = 3,404,2,993 1,888,278 Pe as aot 45 
Lake States; en eee 3,026,682 2,229,495 ne Ss 26 
Central Hardwood 4,810,811 3,057,192 ial Bn Roe S 36 
North Carolina Pine______ 1,973,126 1,439,566 a 27 
Southern Pine 5,256,729 3,381,939 sole te 36 
Prairie ef Seer eee O70 354,217 <oe 1 
20,446,149 13,353,557 7,092,592 35 


EEE 


Previous record 
in thousand 


Region board feet* 
Paciticn (IN) ae eeeennnrnen 75-456 
Paciticn(S) sean eee ae 618,470 
Rocky Mountains (N) 131,458 
Rocky Mountains (S)___ = 127024 

2,650,408 


Increases 


1928 record Increase 
in thousand in thousand Increase 
board feet board feet per cent 
3,385,273 Es the. 91 
1,392,658 eS Es Si ass 125 
397,098 Se aivit fet. 202 
169,854 aie. eatin 34 
5,344,883 2,694,475 102 


* The previous records by States are not available for any one year, but range from 1908-1912. 
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Other decreases, as in agricultural im- 
plements and handles, reflect the dis- 
appearance of high-grade specialty 
woods. 

On the other hand, many increases 
are recorded in products made of low 
grades or small pieces. In spite of the 
heavy competition of fibre containers, 
for example, there was an increase of 9 
per cent in wooden containers, which are 
made chiefly of relatively low grade 
lumber. There were heavy increases in 
such items as matches, pencils, tooth- 
picks, furniture, sash, doors, blinds, and 
general millwork. 

Other decreases unquestionably reflect 
the natural and perhaps unavoidable 
inroads of substitutes, though here also 
loss of lumber markets has often been 
hastened by lack of local timber. Often, 
too, inevitable decreases (as in non- 
motor vehicles) are more than recouped 
by new uses (such as wood for motor 
vehicles). 

Deforestation has wiped out great 
numbers of wood-using industries. More- 
over, by weakening many of the remain- 
ing forest industries in the East, it has 
kept wood from being skillfully mar- 
keted and thus from holding its own with 
competing materials. The South is an 
excellent example of this tendency. 
Many of the planing mills have dis- 
appeared with the big saw mills, and 
their disappearance has undoubtedly 
had an important part in the decline of 
almost two and one-half billion feet of 
Southern planing mill products — an 
amount out of all proportion to the de- 
cline in the Southern lumber cut. A very 
substantial portion of the still large 
Southern lumber cut now comes from 
portable mills, which as a class do not 
remanufacture lumber and in general 


1115 


turn out a low-grade product. 

In New England, a triple tendency 
has been at work: first, the disappear- 
ance of high-grade timber has caused a 
disastrous decline in wood-using indus- 
tries and consequently the loss of mar- 
kets; secondly, the invasion of Douglas 
fir has further depressed the always poor 
market for low-grade timber; third, fibre 
board has made heavy inroads in the box 
board market. The real weakness of 
New England forestry is her degraded 
forests that are producing almost no 
material worthy to compete with really 
good lumber. The only cure for New 
England forests is silviculture. “Low- 
grade” silviculture is as economically 
unjustifiable as one-crop agriculture or 
scrub-stockraising. 

In the light of this survey, no one can 
reasonably doubt that if silviculture had 
been practiced in the eastern forests, a 
large part of the seven billion foot mar- 
ket for remanufactured lumber in the 
East would have been retained, and the 
additional markets would have been 
captured just the same, so that the lum- 
ber cut today might have been forty 
billion feet or more instead of thirty- 
four. Moreover, the loss of other east- 
ern markets for high-grade lumber and 
many of the inroads of substitutes would 
have been prevented or held in check by 
maintaining the growth of high-grade 
material through selective logging. It 
is therefore not true that the lack of for- 
estry is due to the declining demand for 
lumber. On the contrary, the declining 
demand for lumber is primarily due to 
the lack of forestry. 

This new study conclusively shows in 
detail precisely what we have long 
known in general: That deforestation is 
destroying not only the forests of Amer- 
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ica but is destroying the lumber indus- 
try, the subsidiary and dependent wood- 
using industries, the best markets for 
wood, and even the ancient human pref- 
erence for wood as the favorite and uni- 
versal material. This study sweeps clean 
away the skepticism that argues for tol- 
erating forest devastation on the ground 
of the declining demand for lumber. 

Declining lumber consumption is only 
one phase of the prevailing skepticism. 
Let us consider some of the others. 


ArE Forests NECESSARY ? 


It has often been assumed that for- 
esters, in speaking of a “timber-famine,” 
meant something that would produce 
acute physical anguish precisely like the 
anguish produced by death from starva- 
tion. Q. E. D. obviously, therefore, 
there would be no timber famine, be- 
cause where do you see people moaning 
for wood, or mobs storming lumber 
yards, or the other symptoms of starva- 
tion? Of course, common sense tells us 
that foresters were speaking figuratively, 
and that by timber famine they meant 
shortage, or going without, in the sense, 
for instance, of the loss of the market 
for six billion feet of lumber formerly 
used in remanufacture in the East. This 
shortage has unquestionably meant eco- 
nomic pinching or even distress to many 
people. 

From the argument against a literal 
timber “famine,” the skeptics have next 
proceeded to show that forests are not 
“necessary.” But in reality this is a 
quibble; for there are only four real 
“necessities” of life: food, water, air, 
and warmth. Everything else is purely 
relative. Consequently, there is no doubt 
whatever that we can get along without 
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wood just as we can get along without 
rubber, steel, cotton, wool, coal, petro- 
leum, ships, houses, automobiles, tele- 
phones, books, newspapers, churches, 
universities, and cities. We can dispense 
with these for the same reason we can 
dispense with forests— they are not 
“necessary.” Bt 

Now, the answer to the question, “Are 
forests necessary?” depends chiefly on 
one’s outlook and philosophy of life. If 
one looks upon human progress as a 
positive, dynamic, creative process, as 
a purposive struggle to create a better- 
ordered world for a more admirable and 
significant civilization—then of course 
forests and their products are essential, 
and forest destruction is a loathsome 
and unnecessary disease. Only a nega- 
tive and pessimistic philosophy, devoid 
of energy or imagination, would accept 
forest devastation, or poverty, or filth, 
or disease, or crime as more desirable 
than the dynamic processes of a fruitful 
and orderly civilization. 

Those who believe in the importance 
of forests, who demand that forest devas- 
tation must stop, are charged with being 
“fundamentalists” and with preaching 
the “old time religion” of forestry. If 
the choice is between apathetic and de- 
structive doubt and achieving creative 
faith, let us by all means have more 
faith in forestry, even if the cynics dub 
it “fundamentalism.” For all great 
human action is, at bottom, founded on 
faith—faith in the necessity and the pos- 
sibility of human action. In the ultimate 
basic springs of human faith and cre- 


ative action, the will-to-do is all-impor- — 


tant. So that the starting point for the 
attack on forest destruction must be 
faith in the necessity and the possibility 
of ending forest destruction. Without 
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that faith, we shall go on creating deserts 
and waste places. 

It is unfortunate that a certain ele- 

ment of defeatism has reached down 
even into the young generation of for- 
esters now being trained in the forest 
schools. If forests are really no longer 
important, they are asking, why should 
we trouble to equip ourselves for a pro- 
fession that is threatened with a re- 
stricted usefulness? 

To these young men I say that for- 
estry offers a magnificent opportunity 
for great public service, for world ser- 
vice in fact. The great task and the 
great challenge of forestry are sfill 
ahead. Forest devastation must be 
ended and silviculture must be put into 
practice in the forests of America, not 
in some remote generation but within 
the next two decades. There is more 
need than ever for a courageous and ex- 
pert band of pioneers in forestry, with a 
positive faith in the necessity of for- 
estry to civilization. The forest problem 
is world-wide and its solution will re- 
quire new levels of human intelligence 
and social behavior to which foresters 
must furnish guidance. But the reward 
to mankind is great: for in no other way 
can the earth and its fruitfulness be so 
profoundly modified as in substituting 
silviculture for forest destruction. 

Another weapon of skepticism is to be 
found in the demand to delay action 
until we get more facts on the forest 
situation, or conversely in the charge 
that our picture of what is happening is 
so fragmentary, so unreliable that it 
affords no basis for action. Specifically 
it seems the so-called “Capper report” 
issued by the Forest Service ten years 
ago is filled with vicious statistics and 
unsound deductions. Before we do any- 
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thing, we must wait and assemble an 
entirely new set of statistics, even though 
it may take ten or twenty years to get 
them. Let us look at this argument. 


Do WE Know EnovucuH To Act? 


The main facts of the forest situation 
have been known for many years. They 
are of baffling simplicity. But because 
we can’t tie them down precisely to the 
last acre and the last board foot, cautious 
advisers urge delay. To those who insist 
that the public right to protect itself 
against the destruction of natural re- 
sources depends on superfine statistical 
knowledge, no better answer has ever 
been made than that of Justice Holmes 
in a Supreme Court Decision in 1908, 
dealing with the protection of rivers: 
“The Constitutional power of the State 
to insist that its natural advantages shall 
remain unimpaired by its citizens is not 
dependent upon any nice estimate of the 
extent of present use or speculation as 
to future needs. The legal conception 
of the necessary is apt to be confined to 
somewhat rudimentary wants and there 
are benefits from a great river that 
might escape a lawyer’s view... The 
State finds itself in possession of what 
all admit to be a great public good, and 
what it has it may keep and give no one 
a reason for its will.” 

We know all the main essentials of 
the forest problem and all that is needed 
to make a definite start to end forest 
destruction. These essential facts are:— 


1. Vast and increasing areas of high- 
grade forest land have been and continue 
to be devastated and usually to be re- 
placed, if replaced at all, by degraded 
or scrub forests. 

2. The decline in lumber consump- 
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tion is largely due to the destruction of 
high-grade forests, to failure to replace 
them by silvicultural methods, and to 
the consequent destruction of local 
wood-using industries and markets. 


3. Destructive lumbering is taking 
high-grade timber many times faster 
than high-grade timber is being re- 
placed, and is replacing it with denuded 
land or with a great over-supply of low- 
srade scrub that can never be used in 
full until continued destructive exploita- 
tion greatly reduces the area even of 
scrub. 


4. Fire protection divorced from sil- 
viculture will increase the proportion of 
low-grade forests. This does not mean 
that fire protection is not vitally neces- 
sary. It does mean that silviculture 
must be joined to it. 


5. Over - production of high - grade 
lumber is partly (but by no means 
wholly) responsible for the failure to 
adopt proper safeguards of second- 
growth forests. But the most important 
trouble with second-growth forests is 
that they are mostly scrub. 


6. So vast is the area of denuded and 
degraded forests that all conceivably 
feasible measures can not lead to the 
over-growing of high-grade timber in 
the next one hundred to one hundred 
and fifty years. 


7. The over-production of  scrub- 
timber gives every reason for silvicul- 
ture, not against it. 


8. Per capita consumption and gross 
consumption will ultimately reach a 
stable equilibrium provided we work 
out a timber-growing program that will 
permit stable consumption. 

9. The height of the stable consump- 
tion level will depend in large part on 
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the effectiveness of measures to maintain 
high-grade supply. 

10. Temporary private handicaps 
(taxation, low prices, overproduction, 
and the like) must not conceal the pub- 
lic right to prevent forest degradation 
below the safety point either of assuring 
recovery or of yielding a minimum 
supply. 

11. The industrial and economic diffi- 
culties of the forest industries must be 
dealt with by the Government on a sym- 
pathetic, effective, and nation-wide scale, 
in order that the industries may be 
strengthened to the point of adopting 
forestry methods. 


Now we can wait twenty years and 
gather an infinitude of statistics that will 
throw more light on the details of the 
problem, and meanwhile continued for- 
est destruction and degradation will 
produce new low levels of consumption 
and multiply the physical and economic 
difficulties of forest recovery. But no 
amount of statistical refinement will 
change the main outlines of the picture 
as we have long known them. 


Let us by all means proceed to obtain 
the best possible statistical basis for 
American forestry. But we need to rec- 
ognize also that the chief need now is to 
overhaul our methodology in dealing 
with the human obstacles to forestry. 
When a given method applied to a given 
material fails to achieve an expected re- 
sult, either the material is intractable or 
the method is inadequate. Fully recog- 
nizing the obstacles that beset the ad-— 
vance of forestry, I think it will help if 
we take our minds off the supposed in- 
tractability of our materials and con- 
centrate on our methodology in handling 
them. 


CUTTING FUEL WOOD AT A PROFIT 


By J. A. COPE 


Extension Forester, Cornell University 


Farm woodlots are of vast importance because of their large aggregate acreage, 

their relative accessibility, and the fact that they usually contain valuable hard- 

wood. In this article, the author, signally successful in introducing forestry to 

farm woodlots owners, describes his method of approach. He has found that 

the average farmer fears that forestry practice does not pay; he, therefore, in- 

duces the farmer to keep a record of costs and makes him a second visit to discuss 
results. The second visit is the pivotal point of his success. 


the College to show us how our 
woodlot should be marked and 

cut so as to bring about better growing 
_ conditions and an improved future crop 
_ but what we are interested in knowing 
is whether we can adopt these practices 
when we are getting out fuel wood or 
posts or sawlogs without running up a 
labor charge that will be greater than 
the value of the products we take out.” 
This clear cut simple statement volun- 
teered by a practical farmer at the very 
outset of our campaign to inaugurate 
better practices in the farm woodlots of 
New York State has had a direct bear- 
ing on the development of the woodlot 
improvement program as carried out by 
the Extension Service of the New York 
State College of Agriculture at Cornell 
University. To demonstrate that the 
recommended silvicultural practices are 
feasible it is necessary to tie in these 
practices with the cost and value of the 
material removed. This involves care- 
fully measured areas, accurate cost re- 
_ cords, and a final accounting in which 
the condition of the woodlot with the 
costs incurred in putting it in that con- 
dition, is compared with the result ob- 
tained, under the usual method of cut- 


| T’S all right for you fellows from 


ting in the woodlot. 

Farmers will be entertained, even in- 
terested, at one woods meeting in which 
the theory of “woodlot culture by cut- 
ting” is carefully explained. The mark- 
ing contest whereby the farmers them- 
selves try their skill at timber marking 
is always relished and entered into with 
zest, but the clinching argument that is 
best calculated to send those farmers 
home to adopt the recommended prac- 
tices in their own woodlands is the bal- 
ance sheet of the completed operation, 
and the appearance of the woodlot after 
cutting. This balance sheet, obviously 
enough, can not be obtained without a 
second visit to the woodlot. 


Fuet Woop THE Key Propuct 


Lumber, as the manufactured product 
to concentrate on, was rejected at the 
outset because of the lack of adequate 
information as to the best local markets 
for this product from a state-wide basis. 
On the other hand, fuelwood had very 
much in its favor. It is a low grade 
product, and if it could be cut at a profit 
it is reasonable to suppose that higher 
grade products could also be cut under 
the same governing principles. It is a 
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product of wide usage throughout the 
state. It is estimated that two million 
standard cords are cut annually on the 
farm woodlots of the state. The funda- 
mental principles of woodlot culture 
can be demonstrated and exemplified 
just as satisfactorily by removing fuel 
wood as any other forest product; in 
fact, better, because of the larger oppor- 
tunity to get rid of inferior material, 
and the close utilization. Since a large 
majority of farmers go into their woods 
each year to cut fuel wood, it was not 
difficult to secure codperators who 
would carry the project through to com- 
pletion. 


THE PRELIMINARY VISIT 


The first visit to the woodlot is a little 
tri-party affair, consisting of the farmer, 
the county agent and the extension for- 
ester. Neighbors may be called in, and 
often are, but their presence is not 
counted on for this first visit. 

A permanent sample plot is first laid 
out. For this purpose we have not used 
the rectangular plot, because it involves 
precision instruments and permanent 
corners. Instead a circular plot is used, 
with a crop tree that will not soon be 
cut, as the center. This tree is tagged 
with a serial number for future identi- 
fication. A plot one-quarter acre in area 
has been found generally satisfactory for 
the demonstration. By running the tape 
out 59 feet in the four cardinal direc- 
tions from the center tree, guide marks 
are established for blazing the circular 
boundary of the plot. About 15 min- 
utes is usually required to lay out the 
plot. No attempt is made to pick or 
choose a favorable area. Wherever the 
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farmer plans to cut wood the coming 
winter—that’s where we want to lay out 
the plot. From the beginning we have 
worked on the plan of taking conditions 
as they are and of trying to improve 
them. 

A careful D. B. H. record is then 
made of all trees on the plot, 2 inches 
and over. We record to such low diam- 
eters because many farmers actually 
use such small material for fuel wood, 
and furthermore we may want to bring 
out at the follow-up meeting the im- 
portance of these smaller trees in the 
future crop; a record of their number 
is therefore very helpful. 

As the species and diameter are called 
off they are recorded in either a “take” 
or “leave” column on the tally sheet. 
The “take” trees are all blazed on the 
same side with an axe. In actual prac- 
tice the county agent does the tallying, 
the farmer blazes the trees, and the for- 
ester calipers all trees and selects those 
to be cut. After the calipering is com- 
pleted, enough heights are taken to con- 
struct a rough diameter-on-height curve 
for the plot. Notes are also jotted down 
descriptive of the soil, undergrowth, 
past history of the stand and other per- 
tinent facts. On an average this work 
takes about one hour, though in young 
even-aged stands it may take consid- 
ably longer. 

As a result of this two-hour farm 
visit the codperator has gotten the very 
best type of personal service the spe- 
cialist can give,— a service that obvi- 
ously could not be rendered to every — 
farmer. But this special service is justi- 
fied we believe because we have a worth- 
while proposition to demonstrate and 
because we want the work done accord- 
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ing to directions. To that end no pains 
are spared to explain every step. No 
tree in the demonstration plot is blazed 
without first explaining to the farmer 
why it should be taken out. A ten min- 
ute argument may insue, but that’s part 
of the game. Instructions are given the 
cooperator to keep the record of wood 
cut, the time and the expense on this 
marked plot, separate from other work 
done in the woodlot. 
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THE Fo.t.tow-Up MEETING 


About one month is allowed after the 
first visit to give the codperator a 
chance to complete the work and then, 
with well directed publicity, the second 
meeting is announced. 

For this meeting the forester has pre- 
pared a mimeographed summary sheet 
setting forth the significant facts con- 
cerning the measured plot as deter- 


WOODLCT IMPROVEMENT 


Preject €0 


D. B. Laucks’ farm, Mohawk R.F.D., Herkimer County. 
Town of Warre. 
Herkimer Co. Farm Bureau & N. Y. S. College of Agr. Cooperating» 
Field Meeting, Jan. 30,1930 


Record of circular 1/4 acre plot © diameter 118 ft. 


Center tree #222 - 10" white ash. 


Using this 1/4 acre as a basis, the 


original stand contained 792 trees to the acre. 


Diameter Range m 1/4 Acre plot. 


Take Leave 

2" D.B.H. 23 13 

scene 25 18 

a” ‘) 15 12 

5? s 18 1 

6* bes 9 9 

7” 4 9 14 

8" e 1 10 

g”" ” 1 8 

10%, “ 1 4 

14 ” 3 4 

12" cs oO 1 

Totals 10. 104 

By Species the Make-up ia ae followss 
White ash 43 trees to the V/s acre; 172 trees to the acre 

Maple 86 ” ” “ ” ° 344 ” ” « « 
Basswood 13) Cares 2 729 ae res 
Yellow birch Sins S59 id 36 2 ” i * 
Beech 27: “ ” “ « “ 68 « o ” 
Ironwood 345" iy ete lias 136-07 Fe Ae 
Ela 1 ” ” ” “ « 4 « “ *” « 
2 CR TOY ia esac 5 XC CT: Ja ae 


The volume of this stand on a per acre basis ie approximately 32 standard 


cerds or & standard cords per 


4 acree 


1/4 Acre Marked for Thinning 
Of the 208 trees m this 1/4 acre plot, 104 were marked to come cut 
including, 11 white ash, 30 maple, 5 basswood, 7 yellow birch, 16 beech, 


34 ironwood and 1 eln, 


By number this is 50%. 


By volume this is 35%. 


15 hrs. fellinz,hauling, piling 
Time spent in working up waterial 5 hrs. buzzing,stacking fuelwood 


Oxctual measured volume of cut material 


9 cds, 14 inch fire wood 


SD 


° These two lines are filled in at the time of the second meetinge 
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mined during the first visit. 

This includes tabulation of diameters, 
listing of species, total cubic volume 
and details of species marked to come 
out. The sample sheet, as shown, is 
typical. 

These mimeographed sheets handed 
out at the start of the second woods 
meeting give a picture of conditions as 
they existed in the woods at the time of 
the first visit, and provide a basis for 
the discussion that follows. The tabula- 
tion of diameter-range gives a chance to 
elaborate on the advantage of the un- 
even-aged woodlot, while the list of 
species provides an opportunity to dis- 
cuss the relative crop values of all spe- 
cies in the plot and see that the group 
is adequately informed on winter identi- 
fying characteristics. In the Laucks’ 
woodlot above described, the white ash, 
hard maple and basswood are empha- 
sized as the crop trees to be favored over 
the four other species. After these pre- 
liminary discussions the forester goes 
into the theory of the marking of a 
woodlot for fuelwood. This is really an 
elaboration of the reasons back of the 
work that was done at the first visit, the 
results of which are now on exhibi- 
tion,—low stumps, scattered brush and 
neatly ranked fuel wood. After 3 years 
of experience covering all types and 
ages of hardwood woodlots, the recom- 
mendations have been reduced to three 
Around these 
three rules can be built up practices that 
will give, if not the best, at least general- 
ly satisfactory results, for any type and 
condition of woodlot from which the 
owner expects to get his winter’s supply 
of fuel wood. The less complicated and 
involved the marking rules are made, 


simple marking rules. 


JOURNAL OF FORESTRY 


the greater the chance that the visiting 
woodlot owners will grasp the idea and 
adopt the recommended practices on 
their own woodlots. Change of current 
unwise practices is what we are after. 
The marking rules guiding us in our 
recommendations follow. 


Tue Markinc RULES 


1. Make no large openings in the 
crown cover. (In so far as practical 
keep the forest floor shaded.) 

This rule sets up an ideal toward 
which to work. It serves to temper the 
severity of the marking in the case of a 
predominantly weed tree upper story. 

2. Favor thrifty healthy crop trees in 
the upper crown levels by marking in- 
ferior crop trees and weed trees that are 
hindering their Also 
mark inferior crop trees and weed tree 
species in the lower crown levels. 

On the Laucks’ woodlot, the 16 
beeches and 8 of the 11 white ashes 
were marked under this rule in the 
upper crown level. In the lower crown 
levels, 34 ironwoods came out under the 
rule. In the 2 and 3 inch class there 
were 51 hard maples; 21 were taken 
out. The 30 hard maples left in these 
two classes together with some other 
maples of larger diameter but still in 
the understory were not marked. Many 
of them will never be a part of the fu- 
ture crop, but they will live and lay on 
a little wood until the next cutting about 
5 years hence; in the meantime they are 
helping keep the forest floor shaded. 

3. Remove some thrifty crop trees in 
the upper crown levels where conditions 
in the crowns indicate that growth is 
being retarded due to crowding and 
crown friction. 


development. 
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On the Laucks’ woodlot 3 white ashes 
and 5 basswoods were marked under this 
rule. 

With these 3 rules in mind a careful 
inspection of the plot is now made and 
general discussion encouraged. The 
group then proceeds to an adjacent un- 
marked area, where by means of num- 
bered tags on a block of 50 trees, a 
marking contest is held. Printed tally 
cards are supplied each visitor, upon 
which he can enter each tree in either 
the “take” or the “leave” column. This 
simple scheme serves to emphasize and 
drive home the marking rules. 


ENTER UTILIZATION 


So far we have been entirely in the 
realm of silviculture, but now we come 
to the point where we are to find the 
answer to the question, “Does this work 
pay?” Here is the stack of wood, that 
was cut from the plot, carefully ranked 
and piled along an adjacent woods 
road. The measuring stick comes into 
play, backed by the experience of men 
who have cut fuel wood all their lives. 
On the Laucks’ farm this wood, ranked 
from the buzz saw, totaled nine 14-inch 
cords. How much did it cost to cut this 
wood and pile it along the road? The 
cooperator produces a soiled envelope 
and reads off his record: 


Felling, hauling and 


stacking testi os 15 hours 
Buzzing into stove 
denctlis S22 5 hours 


Inquiry develops the fact that 40 cents 
per hour is the prevailing labor cost in 
that section, and that a saw rig and 2 
men to operate it can be hired for $1 
per hour. The total cost, therefore, for 
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producing 9 cords of 14-inch wood is 
$11.00, or approximately $1.22 per cord. 

And now to the final point, “What is 
this fuel wood worth a cord just as it 
stands stacked in the woods?” In every 
case the forester is careful at this point 
The farmers 
out of their own experience and knowl- 
edge of local conditions and prevailing 


to keep discreetly silent! 


prices must fix this value. It is surpris- 
ing with what unanimity the value is 
fixed even in as large a group as 20. 
On the Laucks’ woodlot the value was 
placed at $3 per cord. One of the local 
school trustees further confirms this: 
“I paid Will Stevenson $3 per cord for 
wood for the school house last week that 
wasn’t as good as this.” 
Summarizing the results we have: 


Grossdveturns eee $27.00 


Manufacturing Costs ____ 


Net Returns $16.00 


These figures are for one-quarter acre; 
converting them to an acre basis it is 
found that this fuelwood cutting netted 
the owner $64.00 per acre above all 
costs. . 

Another glance at the sample sheet 
indicates that the 9 cords represent 
about 35 per cent of the total volume of 
the stand. This is the upper limit; ex- 
cept in the most unusual cases the mark- 
ing does not take out more than 35 per 
cent, in many cases it is nearer 25 per 
cent. In fact it is interesting to record 
that a rather strict adherence to the 
three marking rules outlined above, 
thinking chiefly of the future develop- 
ment of the woodlot, show in woodlot 
after woodlot a yield that runs between 
25-35 per cent of the total volume of 
the stand. 
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SUMMARY 


Fuel wood will always be cut on the 
farm woodlots of New York State. It 
is not claimed that under the plan above 
outlined there is any reduction in the 
cost of manufacture; in fact there may 
be a slight increase due to the larger 
area covered and the preliminary cost 
of marking. But we have demonstrated 
that the work can be undertaken at a 
profit and the appearance of the woods 
after such a selective cutting in contrast 
with the appearance after an ordinary 
cutting is striking enough to arouse 
comment on the part of the whole group 
in attendance at the meetings. 

Mr. Laucks’ woodlot was chosen be- 
cause it shows typical conditions. In 
the past 3 years about one hundred of 
these permanent plots have been estab- 
lished in one-half the counties of the 
state. The net returns from fuel wood 
cuttings in these 100 woodlots have 
averaged $68.60 per acre. The fact 
that the plot is permanently marked and 
can be located by the center tree, will 
enable us to return to this area at the 
end of five years, remeasure the standing 
growth and thus ascertain how much 
the growth has increased in the half 
decade. Additional trees to come out 
on the area will also be marked at the 
time of this revisit. The cumulative 
experience of remeasuring a hundred 
plots after the lapse of five years and 
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noting what has happened to the domi- 
nants, the intermediates, the over-topped 
trees and to the forest floor, should 
prove of inestimable value in determin- 
ing future policies in our program of 
“Woodlot Culture by Cutting,” not only 
for fuel wood but for saw logs and other 
forest products as well. 

With the establishment of from 5 to 
10 of these demonstration plots in 
widely separated areas throughout the 
county, showing from a local standpoint 
what the returns are in cutting fuel 
wood under this plan, we will be in a 
position to take the next and most 
obvious step,—endeavor to interest all 
woodlot owners in the county in adopt- 
ing the recommended practices in get- 
ting out their winter’s fuel wood. The 
standing and influence of these original 
cooperators in the community will be 
of great value in launching this project 
on a county-wide basis. The published 
results of the demonstration work which 
they undertook, will be the basis around 
which to build a county program. 


Once farmers get sufficiently wood’s 
minded to cut fuel wood on a manage- 
ment basis, it will be a comparatively 
simple matter to get them to apply the 
same principles in getting out saw logs 
and other forest products. When that 
time arrives we will have available for 
their use a complete catalogue of all 
wood-using industries of the state. 


FORESTRY NOTES FROM THE POCONOS 


By EGBERT S. CARY 


Secretary and Superintendent, Pocono Lake Preserve 


In this age of outdoor activity, many idle cut-over areas will be devoted to recrea- 

tional uses. In their organization and development the forester can make himself 

particularly useful by extending forestry knowledge and principles to the owners 

and assisting them in planning the management of their properties for a combina- 

tion of recreation and forestry. In describing the Pocono Preserve the author un- 

consciously suggests policies that other owners of wild park land could consider 
with advantage. 


HE Pocono Mountains in north- 
ifs Pennsylvania, with an alti- 

tude of some 2000 feet and with 
fauna and flora in general characteristic 
of the Adirondacks and southern Can- 
ada, seem almost a portion of those 
northern areas sliced off by the great 
glacier advance and pushed before the 
ice mass to this, the approximate limit 
of its invasion. 

Nature students know the region as 
the most southern range of many ani- 
mals, the holder of a multitude of rec- 
ords for “farthest south” nestings and 
an oasis where alien flowers and trees 
find homelike environment in a foreign 
latitude. 

Covered by vast forests of pine, spruce 
and hemlock prior to the Civil War, the 
Poconos were, shortly thereafter, in- 
vaded by lumbermen with the wasteful 
cutting typical of that period, followed 
in due course by slash fires which spread 
to the remaining stands of pure conifers. 

Thanks to the devastation wrought by 
ignorance, indifference and improvi- 
dence, lumbering and its affiliated wood- 
working industries enjoyed but a com- 
paratively short life and, by the open- 
ing of the century, practically the only 
operations were in mixed and immature 
second-growths. 


The generally shallow soil of the up- 
lands, robbed of its humus by fire, 
offered no inducement to farmers, so fire 
succeeded fire over thousands of acres 
until even the pitch pine retired, leaving 
the field in sole possession of the scrub 
oak. 

However, in sheltered valleys, in the 
large swamp areas, and in many other 
sections where, for one reason or an- 
other, the fire demon has been exorcised, 
Nature has given a marvelous exhibition 
of her healing and recuperative powers 
to hearten forest lovers and to awaken 
the most somnolent communities to the 
good results of fire protection and to 
some sense of their civic duties in the 
matter. 

The waning of lumbering witnessed 
the rise of the ice harvesting throughout 
the plateau whose gently rolling surface, 
cheap land and abundant water supply 
meet all requirements for the construc- 
tion of shallow artificial lakes of large 
area, while the altitude insures weather 
conditions that, in practice, have never 
failed to produce crops of merchantable 
ice. In the earlier days the ice harvest 
furnished employment for great num- 
bers of men and teams for a period of 
six weeks or more, but modern mechan- 
ical equipment has reduced both the 
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number of men employed and the term 
of employment to a fraction of the for- 
mer figures. 

Coincident with the reclothing of the 
Poconos and the development of the ice 
industry has been the opening of a new 
multiplying the 
range of travel and bringing hitherto 


transportation era, 
isolated sections within commuting dis- 
tance of our cities. Stream and woods 
and life in the open, once the lures 
bringing, through occasional sportsmen, 
a touch of the outside world to the moun- 
taineers, find now their power amplified 
a thousandfold and the whole region has 
quickened to a new phase of life and de- 
velopment. The summer guest is now 
an institution and brings to the local 
population a realization that green for- 
ests and pure streams are, both directly 
and indirectly, community assets and 
are to be conserved as such. 

The Pocono Forestry Association, 
originally the Pocono Fire Protective 
Association, has played no minor part 
in bringing about this public recognition 
of conservation principles. By an ag- 
ressive educational campaign conducted 
through the local schools and news- 
papers it has kept the subject before the 
people of north-eastern Pennsylvania 
for many years. Due credit should also 
be given the teachers and editors for 
their loyal support, without which little 
could have been accomplished. 

Throughout the district, huckleberries 
in great quantity appear on burned over 
areas and for many years the success or 
failure of the crop was a matter of grave 
concern to the native population. “Huck- 
leberry fires” were looked upon as a 
necessary evil and raged without oppo- 
sition save when they menaced homes 
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and villages. Blueberries are still an 
important crop in the Poconos, but the 
pickers are largely foreigners, the na- 
tives having regular employment con- 
nected with the summer resorts, and 
fires, owing to the change in public sen- 
timent, are fewer and much better con- 
trolled. Under the auspices of the 
Pocono Forestry Association test plant- 
ings of the new giant blueberries have 
been made on the plateau in the hope of 
demonstrating that intensive planting of 
high grade stock, properly cared for, is 
more profitable than great areas of scat- 
tered wild stock. 

The labor problem of the mountain, 
and to a less extent of the whole region, 
is seasonal. The summer resorts re- 
quire, in addition to the migratory type 
of hotel help, good numbers of laborers 
and skilled workmen from the local 
population. Few of these are needed for 
more than six or eight months of the 
year and the problem of finding other 
employment for the remainder of the 
year is pressing upon the communities 
and, unless solved, must soon be faced 
by the resort managements if they are 
to hold their forces. If but a fraction of 
the Pocono’s cut-over lands had been 
protected from fire there would, by now, 
have been ample supplies of second- 
growth timber to maintain wood-work- 
ing industries to meet this need for win- 
ter employment. 

An interesting large-area demonstra- 
tion of the results following fire protec- 
tion is furnished by the Pocono Lake 
Preserve, located in the heart of the - 
plateau. The name belongs primarily 
to the corporation, a club of that name, 
but it also attaches to the tract owned by 
the club. 
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Lying on both sides of Tobyhanna 
Creek, a main log-running stream of the 
lumbering days, it was among the first 
woodlands to be cleared and imme- 
diately became pastureland for oxen and 
cows attached to the lumber camps. As 
is always the case under such conditions, 
the new forest growth started in small 
clumps on the poorer and less accessible 
ground where the quality and quantity 
of the grass did not attract the stock. As 
tree growth gained momentum and as 
the falling off of the lumber industry 
limited the stock requiring pasturage, 
the forest rapidly took possession of the 
richer ground. 

This succession may be seen in process 
of development on the adjoining pasture- 
land of George E. Wagner—he of note in 
forestry circles for his “coppicing” of 
spruce Christmas trees—and the age 
variations through the Preserve wood- 
lands demonstrate the succeeding stages 
in this life history of the forest. 

The Preserve, of some 3500 acres, is 
held in joint ownership by the 120 mem- 
bers, each of whom has, in addition, a 
perpetual leasehold of a lot approxi- 
mating three acres in extent. Of the 
3500 acres, the lake covers about 900, 
building lots about 400 and something 
over 2000 is classed as forest land. 

A shoreline strip averaging about 150 
feet in width is reserved for a roadway 
around the lake and serves to insure 
control of forestry and landscape cut- 
ting on the lake edge. In general, the 
theory of shoreline trimming retains a 
fringe of shrubbery at the water’s edge 
so that, from the lake, evidences of 
civilization are minimized, yet a rea- 
sonable latitude in thinning dense 
growths and in cutting vistas permits 
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outlook on the lake from roadway and 
cottages. 


The Preserve forest is of the typical 
beech-birch-maple type, but the many 
interesting variations present a con- 
stantly changing aspect as one tramps 
the woodland trails, and in some sec- 
tions conifers are really the dominant 
trees. A common type is beech-birch- 
maple in the 60-70 foot height class with 
a dense undergrowth of hemlock rang- 
ing up to 25 feet in height and fairly 
shrieking for release. 

Throughout the tract the wandering 
eye is constantly arrested by splendid 
examples of black cherry, often a dozen 
or more to the acre, with clean, straight 
boles from 18 to 24 inches in diameter. 
This species is a rapid grower of good, 
clear hardwood lumber and its vigorous 
seedlings are found by the thousand 
through the woods and give promise of 
“grading up” the forest type. 


Many neighboring woodlands have 
good stands of oak but comparatively 
little is found on the Preserve. Al- 
though the tract lies in a chestnut region, 
this species was a rarity in the forest 
before the blight reached the mountain. 
The ash is far from frequent but is 
found scattered through certain sections 
of the woods. 

At frequent intervals the artistic eye 
rests with joy on great specimen pines 
or hemlocks, open grown as previously 
explained and towering above the level 
of the general forest canopy. The shade- 
tolerant children of the hemlocks are 
probably clustered at the bases of their 
progenitors but the regal pines seem 
doomed to die in lonely majesty unless 
the axe is vigorously wielded among the 
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smothering herd of hardwoods at their 
feet. 

Joining with the great pines and hem- 
locks on guard duty above the forest 
level are found numbers of giant hard 
maples. Straight, free from limbs to 
unusual heights and with diameters 
ranging up to four feet, they are a treat 
to the layman’s eye, but the forester suf- 
fers a lack of enthusiasm. These trees 
have long been on the down grade, are 
usually hollow for the greater part of 
their length and the dense shade of their 
wide spread branches chokes out all 
other growth. 

One point that never fails to bring 
comment from visiting foresters is the 
splendid natural regeneration of the 
more valuable species. Nature has been 
aided to some extent by plantings of 
white and red pine, spruce and Jap- 
anese larch, but it hardly seems reason- 
able to devote effort to such aid while 
hundreds of acres of forest await proper 
attention. Incidentally, the ravages of 
the deer in newly planted tracts are 
most discouraging. 

Even the sections designated as “old 
burn” are not without interest for, as 
their aspen-fire cherry type approaches 
an age of thirty years, one finds a sur- 
prising number of the more valuable 
deciduous trees scattered through the 
thicket, now past its worst phase as a 
fire menace, and the accumulation of 
duff, which is the contribution of these 
otherwise worthless trees, nourishes not 
a few young conifers. 

To the south of the Preserve lie vast 
acres of scrub brush, the huckleberry 
tracts, and from this direction comes the 
greatest fire danger. Along this border 
a fireline is inexpensively maintained in 
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good tilth by the use of a tractor-drawn 
double disc harrow. Last summer a 
beginning was made toward developing 
the many woods roads that traverse the 
forest into a system of secondary lines 
for fire defense. These old roads, dat- 
ing from the lumbering days, are very 
stony and largely overgrown with brush, 
but after the worst stones are removed 
an exceptionally heavy disc harrow does 
astonishing work in chewing up sod and 
smaller brush, leaving the road in con- 
dition to be finished and maintained by 
the lighter double-disc harrow used in 
ordinary farm cultivation. The prepara- 
tion of these fire lines costs about $250 
per mile. As may be expected, they 
make excellent bridle paths! 

The mixture of hardwoods and con- 
ifers prevalent on the Preserve prac- 
tically insures against top fires in the 
older timber and, as said above, in most 
of the younger growth the age of great- 
est danger is past. Only two fires have 
seriously threatened the forest in the 
last twenty years and in each case public 
spirited neighbors were on the fire front 
before the Preserve forces could be mo- 
bilized to meet the invader. 

On many occasions visiting foresters, 
while commenting on the unique char- 
acter of the tract, have emphasized the 
opportunity and duty of the corpora- 
tion to administer this trust as a present 
object lesson in forestry and as a cumu- 
lative bequest to posterity—a far-sighted 
policy possible for a corporation but 
extremely difficult under private owner- 
ship. 

These admonitions have fallen upon 
good ground, for the Preserve is for- 
tunate in a membership well awake to 
its responsibility in the use, maintenance 
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and proper development of this trust for 
future generations. The considerable 
size of individual leaseholds has brought 
home to each member some of the for- 
est problems that affect him personally 
and has given him an appreciation of 
forestry in its application to his cor- 
porate holdings. 

A first step toward working out a defi- 
nite forest policy was the bringing of 
Professor J. A. Cope, of the Forestry 
Department of Cornell University, to the 
Preserve in the summer of 1925 to begin 
a timber survey of the woodlands. This 
was completed during the following 
summer. In addition to conducting the 
actual survey, Professor Cope devoted a 
large portion of his time to nature study 
and scouting activities with both adults 
and children of the summer colony and 
continued the same work in 1927 and 
1928 while acting also as consulting for- 
ester. His college duties have required 
his presence elsewhere since 1928, but 
the Preserve still receives his advice and 
direction in forest matters. 

The survey included a 10 per cent 
count of all trees 6 inches or more in 
diameter, together with full notes of for- 
est conditions and treatments advised 
for the several sections of the tract. 
These notes with the resultant type map 
are the basis of a program that looks 
toward a possible annual improvement 
cut of some 100 acres per year, covering 
the tract in twenty years, at the expira- 
tion of which period the forest should be 
ready for selective cutting of mature and 
valuable timber at about the same rate 
of cutting. 

Intensive studies were also made of 
present conditions, rates of growth and 
natural regeneration on several typical 
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quarter-acre tracts, and on one sample 
acre every imperfect and weed tree was 
removed in order that the results of such 
radical thinning might be studied in 
coming years. However, haphazard 
earlier cuttings for dock timbers and 
other products had provided many areas 
where such studies could be and were 
made. 


As might be expected from the de- 
scription of the Preserve, at one place 
or another is found practically every ac- 
cepted reason for improvement cutting, 
but this thinning must be governed by 
the park purpose of the tract and guided 
somewhat by landscaping principles, 
nor must it be so radical that briers and 
ferns will smother out the young seed- 
lings. 

Naturally, before plunging into cut- 
ting on the large scale described, the 
financial phase had to be carefully con- 
sidered and for this reason the opera- 
tions of the first three years have been 
rather tentative and experimental. 


A summary of general opinion in the 
region indicates a very narrow margin 
of profit in clear cutting of hardwood 
tracts and finds entire skepticism as to 
any possibility of an “even break” on 
such a culling operation as proposed at 
the Preserve. A study of all factors, 
however, brings out many favorable 
points not considered or not understood 
by the skeptics, among which may be 
listed : 


1. An ample labor supply available 
during the winter months to supplement 
the Preserve’s well organized force, 
many of whom are oldtime woodsmen 
of skill and experience. 


2. The ability to furnish employment 
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throughout the year places the Preserve 
in a strategic position in the labor 
market. 

3. Any necessary investment in equip- 
ment is for the life of such material, 
since the operation is to be continuous, 
and need not be charged off to a par- 
ticular short-term job. 

4. Much of the required equipment is 
already owned by the Preserve and is 
necessary for the maintenance of the 
grounds. This applies particularly to 
tractors and trucks which, in their other- 
wise short-season use, depreciate more 
rapidly than they deteriorate. 

5. The tract is located within easy 
trucking distance of the mine region 
with its market for props and other 
mine timber. 

6. A summer colony provides a mar- 
ket for much firewood and rough lum- 
ber. 

7. The woodlands are, in general, 
open and nearly level, accessible on 
short hauls over woods roads already in 
existence to centrally located yarding 
spaces. 

8. The timber is of more than aver- 
age length for this section and is free 
from limbs to good heights. 


9. While in every way desirable and 
expected, an actual cash profit is not 
absolutely essential. The improvement 
of the forest and the holding together 
of the Preserve’s force of workmen may 
well be placed on the credit side of the 
ledger. 

10. Finally, this woods work may be 
considered the Preserve’s contribution 


toward solving the seasonal employment 
problem. 
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Against these advantages will be found 
a few opposing conditions: 


1. Being a culling operation, the 
greater part of the trees are imperfect 
and are subject to much wasteful “but- 
ting.” 

2. More than, usual care must be ex- 
ercised in felling.’ > 

3. All tops must be “lopped” down 
to 2 inches. 

4. In many parts of the Preserve a 
large proportion of the trees marked for 
removal are beech and the collieries ob- 
ject to much of it. 


5. The large diameter of much of the 
timber is a decided handicap. It is un- 
duly expensive to handle and there is 
little market for props over 12 inches in 
diameter. Prices for mine ties, rail and 
planks do not offer much encourage- 
ment to sawing this oversize material, 
although the Preserve has a fully equip- 
ped sawmill. 


6. Work connected with the activities 
of the Preserve as a summer colony must 
of necessity take precedence over lum- 
bering and this frequently interrupts the 
orderly progress of woods work. 


The purpose of the experimental lum- 
bering of the last few years has been 
to determine accurately the costs of the 
various steps and to decide between al- 
ternative methods when such appear. 

While many of the test operations 
ended with a loss, the sum total of the 
small-scale cuttings of recent years gives 
encouragement to widen their scope, to 


build up the organization and equip- — 


ment as further experience proves ad- 
visable and to hope that ultimately the 
goal set by the foresters will be reached. 


PORTABLE BAND SAWMILLS 


By R. D. GARVER 


Senior F. orester, Forest Products Laboratory, United States Forest Service 


With the removal of virgin timber, sawmill units become smaller. Lumber pro- 
duction from small circular mills at present dominates the lumber market of the 
South. The great loss of wood, however, due to the wide saw-kerf of these mills 
is developing a need for less wasteful sawing equipment. The author describes 
portable band mills that are the forerunners of such improvement. 


HE EARLY American settlers 

pitsawed the lumber they needed 

and it was not until about 1623 
hat a power-driven sawmill was built 
n this country, at York, Maine.? This 
mill, which was run by water power, 
nad a blade saw of the vertical recipro- 
cating type. The log was moved for- 
ward against the saw by a pawl and 
rachet device synchronized with the 
movement of the saw and driven by the 
ame power. This type of sawmill, with 
30me variations, seems to have been 
fairly satisfactory because the next im- 
provement, which was the solid-tooth 
sircular saw, did not come into general 
use until 1820.3 The first form of the 
‘ircular saw served for two decades 
without much modification or improve- 
ment. Then the inserted-tooth saw was 
nvented and with it came a general im- 
srovement of the entire mill. Meantime 
he French and the English, who had 
ealized the large amount of power con- 
sumed and the waste in sawdust in the 
sircular mill and wanted something 
getter, were working on the develop- 
ment of a band saw that would cut a 
hinner kerf and would also require less 


power. They were having trouble, 
however, in developing a satisfactory 
method of joining the two ends of the 
blade into an endless saw. Newberry, 
an Englishman, patented the first band 
saw in England in 1808, but it remained 
for Perin and Thouard, of France, to 
develop and improve it, and put the 
band saw on a practical and profitable 
basis, which they did about 1850. 
With the industrial development of 
the United States a need arose during 
the latter part of the nineteenth century 
for larger mills and more efficient 
manufacturing methods, and the large, 
high-speed band sawmills of today were 
the ultimate result. Little did anyone 
think a quarter of a century ago that the 
lumber production of the small circular 
sawmill would sometime in the future 
again dominate the market or that there 
would be a real need for redesigning 
this mill in order to make it as efficient 
as possible, but that new need has ac- 
tually arrived in certain regions. The 
lumber production of small circular 
mills in the South already exceeds the 
output of the large mills. Further, the 
production of these small mills is on 


r 


1 Maintained at Madison, Wis., in codperation with the University of Wisconsin. 
2 J. C. Defebaugh. 1907. History of Lumber Industry of America. American Lumberman. 
3 Henry Disston & Sons. 1921. The Saw in History. 
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the increase and will continue to expand 
as the virgin timber is cut out and each 
region in turn falls back on second- 
growth trees for its sawlogs. Under 
such conditions the need for developing 
the very best small mill possible is both 
obvious and urgent. 

Probably France once faced such 
conditions also, since portable band 
sawmills have been in use in the Landes 
region and elsewhere for some time. 
Information concerning these mills and 
the conditions under which they are 
used was obtained from men who served 
in the 10th and 20th Engineers during 
the World War and from manufactur- 
ers. Figure 1 illustrates this type of 
French mill. Although a number of 
French companies are manufacturing 
portable band sawmills, in general the 
designs are quite similar. Several com- 
panies make light, medium, and heavy 
production mills. The following figures 
give an idea of the specifications for a 
French mill of medium output: 

Width of saw blade, about 214 to 3 
inches. 

Thickness of saw, about 1/32 inch. 

Thickness of kerf, 1/16 inch scant. 

Saw teeth are spring set, not swaged. 

Weight of mill, about 3 tons. 

Width of carriage, 36 to 48 inches. 

Horsepower to operate, 8 to 20. 

Output per day, 1500 to 3000 board 
feet. 

Number of men to operate, 2 to 5. 

Maximum diameter of log that can be 
handled, about 30 inches. 

Approximate cost of sawmill f. 0. b. 
factory, $700 to $1,000. 

The carriage is moved back and forth 
with a rack and pinion device operated 
by hand. Likewise the knees, dogs, and 


JOURNAL OF FORESTRY 


set works on the carriage are hand oper- 
ated. A unique practice is that of edging 
the lumber on the upward-motion side 
of the band saw. The lumber, while 
it is being edged, is held in place with 
a clamp or by hand as the small car- 
riage is pushed back and forth. These 
mills produce excellently manufactured 
lumber if properly handled. On the 
other hand, the least carelessness or 
hurry, or the use of dull saws causes 
the saw to “snake” or follow the grain 
of the log, which results in poorly man- 
ufactured lumber. The realization of 
lumber from each log is high because 
of the small loss in sawdust and the 
close utilization practiced. Compared 
with the circular and band saws used 
in the United States, which cut one- 
fourth and five-thirty-second inch kerfs, 
the saving from a thinner kerf alone 
would amount to about 14 per cent and 
7 per cent, respectively. 

Although the mill can cut a log as 
large as 30 inches, it appears that this 
is seldom or ever done, most of the logs 
sawed being less than 18 inches in dia- 
meter. The mill is ordinarily operated 
without dropping the wheels in pits and 
as a result the carriage is about 3 feet 
above the ground. Since the logs are 
usually placed on the carriage by hand, 
instead of being rolled on from a deck 
as is done in our small mills, it would 
be extremely difficult to handle large 
logs. 

The American soldiers used these 
mills to a limited extent, but apparently 
did not get along very well with them. 
Under the pressure of war and with the 
typical American drive they pushed the 
mills so hard that saws were broken and 
“snaky” lumber was produced. Never- 


Z PORTABLE BAND SAWMILLS 1133 


theless, some of the men think that a 
_ band mill of the French type, if adapted 


mill in its woods for cutting special 
products and working up small timber. 


to our conditions, would be satisfactory 
for sawing second-growth stands, par- 
_ ticularly the pines of the South. 
It seems fairly certain that the French 
_ mill would need to be changed in sev- 
eral respects to meet our conditions. 
One of the first things an American 
sawmill operator would want is a power 
feed on the carriage. Probably we 
should not get along well with the 
spring-set saw even though it costs only 
$5.00 and consequently the loss would 
not be prohibitive if one were ruined 
now and then in an effort to increase 
the output. Expert opinion from saw 
- manufacturers and practical operators 
who observed the mills in use seems to 
indicate that a swaged saw instead of a 
- spring-set saw would be more satisfac- 
tory for American service. These ques- 
tions and numerous others can not be 
answered definitely until some research 
‘is completed. The program of work of 


This mill, a so-called “ground mill” of 
a semi-portable type, uses a band saw 
6 or 7 inches in width, swaged to cut a 
one-eighth inch kerf. 

Another lumber company with large 
holdings has patented a portable band 
sawmill that is mounted on a flat car 
built especially for the purpose. (Fig- 
ure 2.) The parts of the complete mill, 
gasoline engine, log loader, log deck, 
rolls, carriage, saw, and sawdust con- 
veyor, are all on the car and no dis- 
mantling is necessary when the mill is 


moved from place to place. The mill 
has 54-inch wheels, and uses an 18 
gauge (0.0490 inch) saw, about 6 


inches wide, the teeth of which are 
swaged to a width of about three thirty- 
seconds of an inch. The saw and the 
carriage are fastened to the steel frame 
of the railway car in proper alignment. 
Logs are raised to the log deck with an 
ordinary chain conveyor. The mill con- 


the Forest Products Laboratory calls 
for carrying out studies with equipment 
_ of this type at the first opportunity, and 


tains no edger or trimmer. Each log is 
turned as it is sawed, which results in 
some wany-edged lumber and some 


obtaining definite information that will 
help to settle these questions and also 
to shed some light on the additional one 
_of the extent to which such mills can be 
used successfully under American con- 
ditions. 

Up to the present portable band 
sawmills have not been developed in the 
United States to any great extent. One 
or two examples, however, are out- 
standing and may indicate the trend in 
the development of more efficient equip- 
ment. A large lumber company in the 
South Central Coastal Plain of the At- 


lantic has installed a 5-foot band saw- 


square-edged. As the lumber leaves the 
saw it is loaded directly on a car for 
hauling to the kilns for drying. After 
drying the lumber is edged, trimmed, 
and ripped, and is either loaded on a 
boat for shipment or stored in large 
covered sheds to await orders. 

This mill requires the laying of light 
track so that it can be moved easily. As 
now handled it is located in the woods 
and is moved often in order to cut down 
logging expense. The logs are carted 
directly to the mill. 

Five men are required to operate this 
mill, and the output is from 10 to 12 
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Ficure 1.—Portable French Band saw for power drive. Permission of J. Vican, Casteljaloux, 
France. 


Ficure 2—A self-contained portable American band saw mounted on a flat car. 
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thousand board feet, lumber tally, a 
day. 

The designers of this portable band 
sawmill also have in mind mounting 
one on truck wheels for use where it is 
not practicable to lay track. Some such 
a development as this is needed for 
handling the millions of acres of farm 
woodlands and the small scattered tracts 
of timber often missed in large logging 
operations. 


Portable band sawmills of today have 
advantages, and experience with them 
up to the present seems to indicate that 
when and if fully developed they will 
go a long way toward meeting the need 
for closer utilization in the small-mill 
field. There are obstacles to be over- 
come, however, before the use of port- 
able band mills will be countrywide; 
for example, greater skill is required to 
take care of the saws than in circular 
mills. The lumber company that de- 
signed the portable mill just described 
operates three of these mills, and as a 
result can afford to hire an expert filer 
to take care of the saws from all of them. 
More care in operation is also necessary 
and in addition the present purchase 
price is above the reach of many men 
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who are otherwise in a position to oper- 
ate a small mill. 

Portable circular sawmills, long the 
boon of the farmer and small lumber 
operator, have unique advantages, and 
their development will continue. A 
manufacturer, for example, has 
mounted a circular saw on wheels in or- 
der to increase its mobility. 

Although work on the development 
and operation of portable band saw- 
mills is just getting under way in this 
country, with the increasing importance 
of small mills in the production of lum- 
ber it is reasonable to expect substantial 
progress, since a number of agencies, 
companies, and individuals are trying to 
improve all the practice in the small- 
mill field. The Forest Products Labora- 
tory is attempting to further this work 
by supplying extension agencies with 
information on production costs, im- 
proved practice in sawing for quality 
and in seasoning methods, and the like. 
The field is large, and merits the atten- 
tion of all those in any way interested in 
the matter, for it is doubly important 
that best practice obtain in small mills 
because of the resulting effect on keep- 
ing wood in use and keeping forest 
lands growing trees. 


WHY WOOD PAINTING RESEARCH BECOMES A PROBLEM 
IN FORESTRY 


By F. L. BROWNE 


Senior Chemist, Forest Products Laboratory, United States Forest Service 


The competition between wood and its substitutes has focused attention upon each 


negative property that wood might possess. 


Painting difficulties have received 


much attention, especially by the author. Density, ring width, and type of grain, 

all of them widely variable, have great influence on the integrity of paint films. 

Further research on such properties as paintability is urgently needed, especially 

because lumber raised by the forester will contain less rather than more wood of 
good paintability. 


ARIABLE behavior of house 

paints on exterior woodwork is a 

typical aspect of wood utilization 
that has long been troublesome and 
about which there has been much uncer- 
tainty. Opinion differs greatly about 
the kinds of wood on which paint serves 
best, what wood properties influence 
paint behavior, whether the variable 
paintability of woods can be overcome 
by changing the kind of paint or the 
technic of applying it, or whether it can 
be improved by selecting or changing 
the wood in some way. 

The Forest Products Laboratory be- 
gan a study of the painting characteris- 
tics of softwoods in 1924. Enough data 
have now been obtained to show that 
the variability in paint service on differ- 
ent woods is indeed great. Some im- 
provement through selection, better 
lumbering, and wiser utilization is per- 
haps possible, but it is more than offset 
by the facts that future stands of timber 
are likely to contain less rather than 
more wood of good paintability and that 
silvicultural management is forced by 
economic necessity to favor the produc- 


1 Maintained at Madison, Wis., in codperation with the University of Wisconsin. 
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tion of wood of the kind that gives least 
satisfactory paint service. Progress in 
wood-painting technology therefore be- 
comes a matter of concern to the for- 
ester. 


THE Forest Propucts LABORATORY 
EXPERIMENTS 


The Laboratory’s data are obtained 
from experiments on test fences supple- 
mented by observations of practical ex- 
perience in house painting. Although 
some hardwood is used out of doors 
where it is painted, the great majority 
of outdoor painting is done on soft- 
woods. The studies thus far have there- 
fore been confined to softwoods and the 
statements in the present article refer 
only to softwoods. Lumber of 17 species _ 
of softwoods was provided for the study | 
by the regional lumber manufacturers’ | 
associations interested in them. The 
paints were high grade products of the 
kinds used in house painting; one of 
them was “white lead and oil” and the 
other a representative formula for pre- 
pared (ready-mixed) paint containing 
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both white lead and zinc oxide. By com- 
paring the results with these two paints, 
those acquainted with the principles of 
paint formulation can draw conclusions 
about the behavior of house paints of 
other colors and formulas. Through the 
assistance of a number of codperators, 
testing stations were established at 1] 
places representing the range in climatic 
conditions in the United States. 

The service afforded by a paint coat- 
ing is not yet subject to precise physical 
measurement, on the contrary, it must 
be judged by personal inspection. Paint 
coatings on aging develop numerous de- 
fects the relative extent of each one of 
which at any given age may vary widely 
according to the kind of paint, the kind 
of wood, the climate, or local condi- 
tions. Inspectors differ not only in es- 
timating the extent of each defect but in 
the practical significance they assign to 
it. It is therefore exceedingly difficult 
to minimize the personal influence of 
the inspector in evaluating the results 
of paint tests and still interpret them 
usefully and convincingly. The ab- 
sence of a standardized procedure made 
it necessary in this study to pay partic- 
ular attention to the method of evalu- 
ation. 


Metuop Usep To EVALUATE PAINT 
SERVICE 


The method of evaluation adopted is 
based upon the following conception of 
the service expected of a paint coating: 
The coating is expected to (1) hide the 
underlying surface and maintain a 
chosen color, (2) remain intact as a 
continuous, unbroken coating, (3) pro- 
tect the wood against weathering, which 
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would mar the smooth texture of the _ 
planed surface and distort the pattern 
of the members through cupping, warp- 
ing, and loosening of fastenings. Ac- 
cordingly the test panels were inspected 
at intervals and the coatings judged for 
(1) appearance, (2) integrity, and (3) 
protection. 

Deterioration in appearance may re- 
sult from soiling with dirt, fading of 
color, loss of opacity, or checking of 
the coating. Changes in appearance 
vary with paint composition, with cli- 
mate, and with local conditions but they 
are rarely altered by the wood, at least 
if the paint has been properly applied. 
When property owners are led to re- 
paint primarily because of failure of 
the coating in appearance, the nature 
of the wood has practically no influence 
on the time for repainting. 

Failure in integrity expresses itself in 
cracking and bodily detachment of the 
coating in small pieces, or flakes, leav- 
ing the wood beneath bare. The com- 
position of the paint and the climate 
largely control the size and shape of 
the cracks and flakes, but the nature of 
the wood determines their location and 
the rate at which the coating sloughs 
off. In this study it was assumed that 
the old coating had worn out and need- 
ed repainting for integrity when there 
were areas of bare wood in many parts 
of a test panel, even though the areas 
were sometimes small and not very con- 
spicuous. 

Failure in protection usually becomes 
evident first in the form of small wood 
checks which later grow into large, con- 
spicuous ones that are not satisfactorily 
hidden by repainting. Often wood 
checking begins before the coating fails 
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in integrity, for reasons that have been 
set forth elsewhere. Of course areas of 
wood left bare by flaking of the coating 
are unprotected. It was therefore as- 
sumed that repainting was needed for 
protection at least as soon as it was 
needed for integrity and always before 
wood checks became conspicuous. Since 
the wood properties that determine re- 
sistance to weather checking differ from 
those that determine ability to hold 
coatings, the results of the tests were 
analyzed separately on the basis of the 
judgments for coating integrity only and 
on the basis of protection as well as 
integrity. 


NorRMAL AND ABNORMAL CONDITIONS 
OF EXPOSURE 


Paint coatings, particularly on 
houses, often fail as the result of cer- 
tain abnormal conditions that rarely, 
if ever, arise on test fences. Such ab- 
normal conditions arise when water col- 
lects behind painted boards and lingers 
there. Many faulty practices in the de- 
sign and construction of frame houses 
may be responsible. The resulting fail- 
ure may take one or more of the follow- 
ing forms: (1) blistering and peeling of 
the coating in a manner readily recog- 
nized, (2) scaling of the coating some 
time after the moisture has escaped, the 
failure being difficult to distinguish 
from normal paint scaling, (3) dis- 
coloration of the coating with water- 
soluble dyes extracted from the wood or 
from other building materials with 
which the water may have come in con- 
tact, (4) blue stain growing in sapwood 
and penetrating through the coating, 
(5) ultimately, decay of the wood. 


JOURNAL OF FORESTRY 


All kinds of wood under abnormal 
conditions of exposure are equally 
prone to failure of one kind or another 
as far as is now known, although the 
wood sometimes has a secondary influ- 
ence on the form in which the failure 
appears. Abnormal conditions there- 
fore have no part,in a study of painting 
characteristics of woods and they were 
excluded in this study by working with 
test fences instead of with houses. 


Some RESULTS OF THE TESTS 


During the application of paint to 
wood very little influence of the wood 
on the behavior of the paint can be 
noticed. Boards that are light in weight 
take slightly more priming coat paint 
than heavy boards, but the difference is 
scarcely greater than that due to varia- 
tion between painters and it is largely 
eliminated if the customary recommen- 
dation is followed of using more lin- 
seed oil and less turpentine in thinning 
paint for the priming coat on light- 
weight woods. End-grain surfaces, of 
course, consume much more paint than 
edge or flat-grain surfaces, but in prac- 
tice relatively little end-grain wood is 
painted. 

Paint coatings, for the first year or 
so after they have been applied, usually 
change only in appearance, not in in- 
tegrity or protection, and the changes 
are therefore independent of the wood. 
As a rule the coatings first become more 
or less dirty, then their glossy surface 
gradually dulls, and next they begin to 
chalk, that is particles of pigment near 
the surface become loosened in their 
matrix and can be rubbed off easily. At 
this point the accumulated dirt may be- 
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gin to slough off again and at the same 
time the paint, if it is a colored one, be- 
gins to fade. Some paints chalk only 
superficially so that rubbing restores 
them nearly to the original color and 
gloss, but others seem to chalk too deep- 
ly to be restored in that way. The next 
development is some form of fracture of 
the coating. Some fissures are presumed 
to be superficial and are called checks; 
they finally break through the entire 
thickness of the coating and are then 
called cracks, though it is not possible 
by present methods of observation to 
tell just when checks become cracks. 
Other types of fissures run through to 
the wood from the moment of first ap- 
pearance. The patterns in which these 
fissures appear vary characteristically 
with paints of different composition but 
in general it seems to be unaffected by 
the nature of the wood. 

However, from this point on changes 
in coating appearance become less im- 
portant as failure in integrity and pro- 
tection sets in. The influence of the 
wood then becomes noticeable and soon 
dominates the course of events. Earliest 
failure of the coating in protection is 
revealed in the form of wood checks on 
those surfaces having the greatest natu- 
ral tendency to check while those sur- 
faces that would weather well even if 
left unprotected give little evidence of 
poor protection by the coating until fail- 
ure in coating integrity has developed. 
Failure in coating integrity, leaving the 
wood bare, occurs first over summer- 
wood and the rate at which wood is left 
bare depends chiefly on the amount and 
distribution of summerwood, although. 
the size and shape of the segments of 
‘coating that become detached depend 
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upon the paint and the climate, since 
they are outgrowths of the earlier check- 
ing and cracking of the coatings. 

Influence of Species. Table 1 sum- 
marizes some of the results of the tests. 
The figures are the average ages of the 
coatings when they first need repainting 
to maintain coating integrity (columns 
headed I) or to maintain protection as 
well as integrity (columns headed P 
and I). Results on flat-grain and on 
edge-grain boards are given separately, 
as are also the results with white lead 
paint and lead and zinc paint. The 
significance of the figures is relative 
only and they are not to be understood 
as fixing the frequency with which 
houses need to be repainted 

The woods are divided into four 
groups on the basis of the results. 
Closer comparison than this rough 
grouping is scarcely justified and within 
the groups the woods are listed alpha- 
betically. The paints served longest on 
the woods of group I, whether for in- 
tegrity only or for protection as well as 
integrity. On the woods of group II 
the paints remained intact almost as 
long as on those of group I, especially 
the white lead paint, but failure in pro- 
tection took place sooner. On woods 
of group III both paints failed sooner 
in integrity as well as in protection than 
they did on woods of group I. On 
woods of group IV the paints failed 
soonest, especially in integrity. 

Influence of Density and Ring Width. 
The predominant factors governing the 
ultimate failure of paint coatings in in- 
tegrity are physical, namely, the amount 
and distribution of summerwood. Ex- 
tractives in the wood may exert a chemi- 
cal influence, but it is secondary. Flak- 
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ing of coatings begins over the summer- 
wood and usually leaves the summer- 
wood bare before the springwood is un- 
covered at all. However, when the 
summerwood is only a few wood cells 
thick anchorage of the coating in the 
springwood on either side seems to keep 
it intact. Woods consisting mostly of 
springwood, especially if they grew 
slowly, hold coatings intact longest. 
Such woods are light in weight and have 
narrow annual rings. Woods with thick 
layers of summerwood are either heavy, 
or wide ringed, frequently both. Such 
characteristics do not favor long life for 
paint coatings. 

Record was kept of the weight of dry 
wood in each test panel, which is nearly 
proportional to the density of the wood 
because all panels were cut to the same 
dimensions when the wood was at about 
the same moisture content. The equa- 
tion, y = 72 — 14x in which y is the 
average age of the panels of any species 
when repainting was deemed necessary 
for coating integrity and x is the aver- 
age weight of the panels in kilograms, 
was found to express the results within 
5 per cent in the following woods: west- 
ern red cedar, northern white pine, 
sugar pine, eastern hemlock, western 
yellow pine from Oregon, eastern 
spruce, Sitka spruce, Douglas fir, west- 
ern larch, and southern yellow pine. 
Departures from this equation greater 
than 5 per cent were found in white 
fir and western yellow pine from Cali- 
fornia, on which coatings failed sooner 
than the equation indicates, and in 
Alaska cedar, Port Orford cedar, cy- 
press, redwood, western white pine, 
and western hemlock, which failed 
later than the equation indicates. The 
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connection between density and mainte- 
nance of coating integrity is unmistak- 


able. 


Most of the departures from the above 
relation can be accounted for on the 
basis of ring width. The boards of 
Port Orford and Alaska cedar, which 
deviate most, were exceedingly narrow- 
ringed. The western hemlock and west- 
ern white pine were also mostly slowly 
grown wood. Much of the white fir, on 
the other hand, was wide-ringed and it 
contained some compression wood, 
which has more summerwood than its 
density indicates. Record of ring width 
was not made when the tests were 
started, but as the exposures are com- 
pleted the panels are being returned to 
Madison where the boards will be ex- 
amined to relate the behavior of the 
coatings to the physial and chemical 


properties of the wood as closely as pos- 
sible. 

Variability Within Species. Within 
any species, boards vary in density and 
in ring width, and in some species the 
variation is great. Corresponding varia- 
tion in the behavior of paint coatings 
results. Each figure in Table 1 is an 
average value for 36 boards of the spe- 
cies and among these boards there were 
often great differences in behavior. A 
specific example will serve to illustrate 
the point. From a set of panels re- 
turned to Madison after a test, four 
boards of flat-grain western yellow pine 
were selected. Two of the boards held 
their paint coatings as well as any 
boards of the woods in group II but on 
the other two boards the coatings flaked 
from summerwood as promptly as they 
did from boards typical of the woods in 
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TABLE 2 
AN EXAMPLE OF THE VARIATION IN PAINTABILITY WITHIN A SPECIES 
(All boards were flat-grain western yellow pine painted on the bark side.) 


Density at 
about 6 per 
cent moisture Annual rings 
Designation Condition at Content per inch 
of board end of test (Lbs. per cu. ft.) (Number) 
A Heldjpaintt well) === eo 39 
B Heldo paint well ee e260 a aot 36 
Cc Held’ paint=poorly) = 27 5 
D Heldapaint: poorlyae=—=—— 40 8 


group IV. The density and ring count 
for these boards appear in Table 2. 

In selecting lumber for the tests, no 
attempt was made to see that the aver- 
age density and ring width and the pro- 
portion of heavy and light boards of 
each species were truly “average” for 
the species in question. It was not nec- 
essary to do so because practical interest 
does not lie in the “average” painting 
characteristics but in the extent to which 
variation exists. In maintaining the 
paint on a house the time for repainting 
is fixed by the behaviour of the coatings 
on the boards from which it flakes 
soonest, whether these boards amount 
to 10 per cent or 90 per cent of the 
boards on the house because it is neces- 
sary to repaint all of the boards at one 
time As long as there are both light 
and heavy. boards in commercial ship- 
ments of lumber, therefore, it is not 
particularly important from the point 
of view of paint behavior what the 
relative proportions of the light and the 
heavy boards may be. 

Effect of Edge and Flat Grain. Table 
1 shows clearly that edge-grain boards 
of all woods are superior to flat-grain 
boards both in the amount of paint pro- 
tection they require and in their ability 
to hold the coatings intact. The advan- 
tage of edge-grain over flat-grain boards 


is, in general, most marked in the woods 
of group IV and least marked in those 
of group I. 

Flat-grain boards of many species 
give better service when surfaced and 
painted on the bark side rather than on 
the pith side because the grain is much 
more likely to shell out on the pith side. 
Not all boards will give trouble on this 
score even in woods prone to develop 
the defect, but when it does occur it 
plays havoc with the paint coating, it 
may do so very early in the history of 
the coating, and the damage cannot be 
repaired satisfactorily by merely re- 
painting. The grain rarely shells on 


flat-grain boards exposed with the bark 


side out. 


Influence of Extractives. Extractives— 


in some woods undoubtedly play a sec- — 
ondary part in the maintenance of coat- | 
ing integrity. Cypress and redwood in the - 


tests held coatings intact longer than — 


the character of the wood of the panels 
indicated that they should. These two 
woods are known to contain substances 
that retard the drying of paint when 


free water is present. There has long 


been an opinion among paint technol- 


ogists that substances that inhibit dry- 


ing in this way often make coatings 
more durable. It is tentatively assumed, 
therefore, that some such favorable in- 
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fluence is exerted by the extractives in 
redwood, cypress, and perhaps in 
Alaska and Port Orford cedar. 

Table 1 exhibits a difference in be- 
havior between the pines, as a class, and 
all other woods taken as a class. With 
white lead paint the pines of group II 
held paint intact as well as the woods 
of group I, the pines of group III as 
well as the other woods of that group, 
and the pine of group IV about as well 
as the other woods of that group. On 
making the corresponding comparisons 
for the lead and zinc paint it may be 
seen that the pines held their coatings 
less satisfactorily than the other woods. 
The pines all contain more or less rosin 
or similar oil-soluble organic acid. 
There is substantial evidence that the 
presence of organic acids in linseed oil 
shortens the life of paints containing 
zinc oxide, but apparently they do not 
affect white lead paint. 

Influence of Moisture in the Wood 
When Painted. The panels for the 
series of tests comparing the woods were 
all brought carefully to the air-dry con- 
dition at the different exposure stations 
before painting. Other studies have 
been made in which the moisture con- 
tent of the woods painted was different 
in order to see how the behavior of the 
coatings was affected. Free water in the 
wood, of course, may give rise to ab- 
normal conditions that give trouble 
promptly, but so long as the fiber-satu- 
ration point is not exceeded, the amount 
of moisture in the wood when painted 
seems to be of slight importance. The 
tests gave slightly better results when 
the wood contained 16 or 20 per cent 
moisture when painted than when the 
moisture content was 7 or 11 per cent. 
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Influence of Painting Technic. Fur- 
ther tests were made to see whether the 
behavior of paint coatings on woods 
containing much summerwood can be 
improved by altering the proportions of 
linseed oil and of turpentine used in 
thinning the paint for priming coat ap- 
plication or by using other thinners in 
place of turpentine. Such alterations in 
painting procedure failed to change the 
behavior of the coatings significantly. 
Several special priming coat paints that 
have been recommended for use on such 
woods were also tried. Some of them 
proved decidedly inferior to the cus- 
tomary practice in painting, while 
others made no appreciable difference. 
Aluminum paint used as a priming coat 
under either white lead or lead and zinc 
paint improved the durability of the 
coatings markedly, when judged either 
for coating integrity only or for protec- 
tion as well as integrity. The ultimate 
failure when aluminum primer was used 
was still by flaking from summerwood, 
so that the variation in behavior on dif- 
ferent woods remained. 

Influence of Climate. There were 
marked differences in the durability of 
the coatings at the 11 exposure stations. 
The character of the paint failure was 
also altered in some respects by the cli- 
mates, but everywhere ultimate failure 
in integrity began by crumbling or 
flaking from summerwood and the rela- 
tive behavior on different woods re- 
mained about the same. 


Wuat Can THE Forester Do 
Asout It 


The paintability of wood depends 
primarily upon the amount and dis- 
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tribution of summerwood in it and the 
way the board is cut with respect to the 
grain of the wood; it is probably in- 
fluenced secondarily by extractives pres- 
ent in some woods. The variability in 
behavior of coatings on different wood 
surfaces apparently cannot be sur- 
mounted by any choice of paints or 
painting technic now in general use. It 
remains to survey the possibility of 
overcoming it in other ways. The paint- 
ability of commercial lumber might 
conceivably be altered by (a) selection 
of lumber by species, grade, or density 
and ring width, (b) improvements in 
milling and manufacture, (c) special 
treatment by impregnation or otherwise, 
(d) control of properties through silvi- 
culture. 

Selection of Lumber. Possible im- 
provement in paintability through selec- 
tion of lumber by species is limited for 
In the first 
place paintability is only one factor in 
the choice of lumber for a specific use, 
and not necessarily more important 
than or compatible with other factors 
to be considered. When mechanical 
strength is necessary, for example, 
woods with much summerwood must be 
selected regardless of the behavior of 
paint coatings upon them. In the second 
place the variability within species is so 
great that selection of lumber merely 
by species cannot be altogether satis- 
factory. Finally, availability of the 
species must be considered. Less than 
12 per cent of the softwood lumber cut 
consists of woods in groups I and II, 
while about 68 per cent falls in group 
IV. The present stands of timber are 
probably distributed in roughly similar 
proportions and future reproduction is 
not likely to increase the proportion of 


several important reasons. 
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woods in groups I and II. 

Selection of lumber for paintability 
by grade is already common practice 
because it is realized that such defects 
as knots, pitch pockets, and pitch mar 
painted surfaces. 

To a certain extent current practice in 
sawing lumber separates the light, nar- 
row-ringed boards from the heavy, wide- 
ringed ones because the select grades of 
lumber come in general from the part of 
the log where growth has been slowest. 
Neverthless some of the woods in group 
III are placed there rather than in 
group II chiefly because this separation 
is imperfect, permitting some heavy, 
wide-ringed boards to enter the select 
grades. A systematic segregation of the 
best lumber for painting among these 
species would permit their classification 
in groups II and might easily double the 
available lumber supply in that group. 

Improvments in Milling. Table 1 in- 
dicates that edge-grain boards of woods 
in group III proved as satisfactory, on 
the whole, as flat-grain boards of group 
II or even group I. Similarly edge- 
grain boards of group IV were as good 
as flat-grain boards of group III. Some 
of the woods of groups III and IV come 
from trees that are large enough to per- 
mit cutting in edge-grain boards. Cut- 
ting to obtain edge-grain boards is al- 
ready being done to a certain extent, 
however, the improvement in paint- 
ability indicates a further desirability 
for extending the practice. 

General adoption of the practice of 
surfacing flat-grain boards for exposure - 
and painting on the bark side in prefer- 
ence to the pitch side will raise the gen- 
eral standard of paintability of lumber. 
It may be difficult to do this in some 
operations, such as in the present 
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method of sawing bevel siding from 
boards previously surfaced on four 
sides, however the difficulty might be 


solved by engineering developments. 


Special Treatment of the Wood. It 
has been suggested that some treatment 
of the wood, by impregnation or other- 
wise, might alter the properties of sum- 
merwood in such a way that it would 
hold paint satisfactorily. The sugges- 
tion is as yet entirely speculative and 
in any event the treatment would prob- 
ably increase the cost of lumber con- 
siderably. 

Control of Properties Through Sil- 
viculture. Silvicultural management 
offers little prospect of controlling wood 
properties in a direction that will im- 
prove the paintability of lumber. For 
economic reasons the forester must 
favor the reproduction of species that 
grow rapidly, he must adopt practices 
that will lead to the most rapid forma- 
tion of wood, and he must cut his saw 
timber at the earliest practicable age. 
Under such conditions wide-ringed 
wood will predominate and the lumber 
will consist largely of flat-grain boards. 

On the other hand, conditions that 
lower the utility and consequently the 
commercial value of an important forest 
product increase the difficulty of draw- 
ing up plans for profitable forest man- 
agement. Just how far the paintability 
of lumber affects its market value it is 
impossible to say, but it is significant 
that the woods most favored for those 
parts of buildings where painting is im- 
portant, such as house siding and ex- 
terior millwork, are the ones falling in 
groups I and II for paintability, while 
the woods in group IV are less desired 
for such uses. The woods of groups I 
and II are also, in general, the ones that 
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sell at the highest prices. Paintability, 
of course, is by no means entirely re- 
sponsible for the difference in market 
value, but it undoubtedly plays a part. 


THe Forester Turns To RESEARCH 


Since it proves impracticable to grow 
wood for paintability or to improve 
utilization sufficiently to provide enough 
lumber of the kind preferred for paint- 
ing, and since present knowledge of 
paint technology offers no solution of 
the difficulty, it is clear that we must 
look to research to find a way out. 
Means must be found for painting 
woods containing wide bands of sum- 
merwood in a thoroughly acceptable 
manner. 

The problem is conceived as one of 
adhesion between aged paint coatings 
and wood, especially summerwood. If 
a permanent bond can be established, 
failure will take place by gradual ero- 
sion until the coating becomes too thin, 
as an ideal paint should do, instead of 
flaking irregularly and leaving an in- 
secure foundation for repainting, as 
paint now does. A permanently adher- 
ing coating would last equally well on 
all kinds of woods, for its durability 
would be limited only by its own resist- 
ance to the elements. 

The nature of the adhesion between 
wood and coatings is not yet under- 
stood. Its elucidation and the discovery 
of means of controlling it are problems 
as much of wood technology as of paint 
chemistry, for adhesion is a mutual re- 
lation between wood and coating. A 
satisfactory solution that will overcome 
the variable paintability of woods will 
help materially in giving a satisfactory 
market value to the sort of lumber the 
forester can produce most economically. 


UTILIZATION OF HARDWOODS FOR MECHANICAL AND 
CHEMICAL PULP 


By HAROLD S. HILL 


Research Department, Price Brothers & Co., Limited, Quebec, Canada 


As spruce pulp wood becomes more expensive, hardwoods begin to take on greater 
importance as pulp possibilities. That the pulping qualities. of hardwoods have 
already been investigated and found to be satisfactory for a variety of pulp 
products is evident from the literature reviewed by the author. The future use of 
hardwoods for pulp, thus becomes essentially a matter of economics. 


HE utilization of hardwoods for 
[pap is of fundamental impor- 

tance to every owner of timber- 
lands and pulp working industries. It 
is one which will eventually receive 
greater attention, as the available sup- 
ply of softwoods nears depletion. Large 
quantities of low cost hardwood are 
located conveniently to existing pulp 
and paper operations and it is a sound 
economic principle, therefore, to con- 
sider the utilization of this cheaper 
raw material, and thereby conserving 
the increasingly expensive spruce and 
balsam. 

It is of interest to review some of the 
outstanding efforts towards the utiliza- 
tion of hardwoods for pulp by means 
of the more important processes. 


THe Sopa Process 


The use of poplar by the soda process 
is well known; for the year 1926, out 
of a total of 900,000 cords of wood 
cooked by the soda process in the 
United States, over 530,000 cords were 
poplar. Due to the increasing scarcity 
of this wood in certain districts other 
species have been substituted in vary- 
ing proportions, among them birch, 
maple, beech, gum, and others. In gen- 


eral the best results are obtained by 
cooking each species separately, but if 
separation is not economically feasible, 
effort should be made to keep the mix- 
ture as nearly constant as possible. The 
bleach consumption is somewhat higher 
for mixtures than for poplar used alone. 

In one investigation (1) the yield of 
soda pulp from white birch is given as 
42 per cent figured on dry basis, or 
1,490 pounds air dry fiber per cord. 
From maple the yield is 40 per cent or 
1,560 pounds per cord. Poplar yields 
40 per cent pulp or 1,250 pounds per 
cord. 


Another investigator (2) reports data 
on pulp from hardwoods by the soda 
process as follows: 


Red maple: Reduces very easily. 
Yield 40 to 45 per cent. Easy to 
bleach. Bleach required 15 to 20 
per cent. 


Sugar maple: Reduces easily. Yield 
45 to 50 per cent. Unbleached 
pulp of excellent color. Bleach 
required 10 to 20 per cent. 


White birch: Reduces with some — 
difficulty. Yield 35 to 40 per 
cent. Fairly easy to bleach. 
Bleach required 15 to 20 per 
cent. 
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Yellow birch and beech: About the 


same as sugar maple. 
THE SULPHITE PROCEsS 


Wells and Rue (2) show that the 
sulphite process as applied to hard- 
woods gives a higher yield than that 
obtained by the soda process, and that 
the pulp is harder, less opaque, and 
bleaches whiter with lower bleach con- 
sumption. The opacity may be increased 
by means of fillers, so that these pulps 
should find extensive use for higher 
grade print and book papers. A wide 
variety of cooking conditions are em- 
ployed experimentally and the resulting 
effects on pulp quality noted. The yields 
given for poplar, birch, and maple are 
from 45 to 50 per cent on a dry weight 
basis. The color of unbleached poplar 
pulp is superior to that of either birch 
or maple, although in all there is a 
tendency towards black specks, which 
are removed for the most part by bleach- 
ing. 

More detailed work (3) on the pulp- 
ing of hardwoods by the sulphite process 
has been carried out recently at the 
Forest Products Laboratory at Madison, 
_ Wisconsin. The species used for these 
experiments are white birch, poplar, 
sugar maple, and gums. The lower cost 
of these woods and the higher yield per 
cord as compared with spruce is stressed. 
A variety of cooking conditions are 
tried, both on each species alone and 
on mixtures with spruce and hemlock. 
It was found that cooking schedules 
previously found suitable for spruce are 
equally good with only slight modifica- 
tions for hardwoods and mixtures. 
Spruce and hardwoods in equal propor- 
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tions may be cooked successfully pro- 
vided the chips are well mixed. It is 
still a question, however, whether it is 
more efficient to cook each separately 
under its optimum conditions and to 
mix the pulps later as desired. Although 
the cooking curves are much the same 
for both species, there is a tendency to 
over-cook the softwoods when mixtures 
are used. Much depends on the kind of 
pulp desired. 

A longer penetration period at tem- 
peratures below 100° C. is necessary 
for hardwoods, and a high “free” and 
“combined” SOx content of the cooking 
liquor is particularly important to in- 
sure penetration. Without these condi- 
tions there are apt to be considerable 
shives or uncooked portions, especially 
in the case of maple. Of the four species 
the yield of screened pulp by weight 
from poplar was highest, being 50 per 
cent, and the bleach consumption low- 
est. Maple was the poorest, giving 45 
per cent of pulp, which usually con- 
tained shives. Higher yield by weight 
from poplar was offset by its lower 
density and consequent lower yield per 
cord. Comparative yields per cord on 
oven dry basis are: spruce 1,000 
pounds, poplar 980 pounds, maple 1,340 
pounds, birch 1,330 pounds, gum 1,240 
pounds. 

Birch gave the strongest pulp and 
proved to be the best of the heavy weods 
for this process. Black rot is often a 
troublesome feature in using older trees 
since it persists in the pulp. Young, 
second growth proved the most prac- 
tical. 

Hardwoods reduced by the sulphite 
process, as compared with softwoods, 
yielded a pulp of greater bulk, softness 
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and opacity. This pulp developed good 
strength on beating, retained clay, and 
gave on the paper machine a well closed, 
smooth sheet of excellent finish. Its 
ability to take a finish is outstanding. 
When bleached, the pulp possesses a 
characteristic blue-white color, in con- 
trast to the slightly cream colored prod- 
uct from alkaline processes. It is claimed 
that the hardwood sulphite pulps may 
be used, either alone or “in furnish” 
with other fiber materials for the fol- 
lowing products: Various grades of 
board, cover, newsprint, printing, tissue, 
manila and greaseproof wrapping, bond 
and manifold writing papers. 


THE MECHANICAL PROCESS 


Thickens in his well-known work (4) 
on groundwood gives interesting com- 
parisons of various hardwoods. It was 
found that the hardwoods must be 
ground with high pressure on a dull 
stone at slow speeds, and consequently 
require a high power consumption to 
produce pulp of long enough fiber to 
run on the paper machine. If the stone 
is sharp less power is required, but the 
fibers are very short. The power re- 
quired for birch is slightly greater than 
that for poplar. Power for both is much 
greater than for white spruce. Poplar 
pulp by the groundwood process has 
good color, but is apt to contain black 
specks. The yield is 2,200 pounds from 
100 cubic feet of solid rossed wood 
which is taken as the equivalent to one 
cord. 

White birch yields a pinkish colored 
groundwood in which the fibers are very 
short, though very fine, so that the felt- 
ing qualities are surprisingly good. The 
yield is 2,950 pounds per 100 cubic feet 
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of solid rossed wood, or 500 pounds 
more than from an equal amount of 
spruce. On the basis of a rough cord, 
however, this advantage would be con- 
siderably reduced since white birch logs 
have a thick bark and are often crooked. 
Green wood was found superior to sea- 
soned wood with.respect to strength and 
color of pulp. 

Steaming of birch and poplar under 
pressure before grinding has a very 
beneficial effect. The power consump- 
tion is greatly lowered and the pulp 
possesses a strength and color which 
compare favorably with that from spruce 
which has been similarly treated. The 
fibers are shorter than from spruce but 
the felting property is better. Prelimi- 
nary steaming, however, imparts a dark 
color to the pulp regardless of species 
and also reduces the yield materially. 
In the case of hardwoods, particularly 
birch, pretreatment with steam appears 
to develop a natural sizing agent in the 
pulp, so that paper produced therefrom 
exhibits the characteristic water-resist- 
ance and hardness of hard sized paper. 

Wells and Rue (2) state that poplar 
is readily reduced to mechanical pulp, 
yielding 85 to 86 per cent by weight, 
with the consumption of three times as 
much power as is required for spruce. 
The color is good. Birch, maple and 
gum require about the same power as 
poplar, but the fiber is somewhat finer. 
The pulp from birch is slightly pink, 
although that from all three species is 
light colored and suitable for use in 
various cheaper papers. 


THE SULPHATE PRocEss 


Wells and Rue give yields of pulp 
from white birch and sugar maple by 
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the sulphate process as 43.2 and 40.8 
per cent respectively. Although the 
conifers have been used for this process 
almost exclusively, these authors state 
that there is no reason why hardwoods 
cannot serve equally well for certain 
grades of pulp. 

Recently, Preble (5) has made a 
study of pulping Eucalyptus by means 
of a modified sulphate process. While 
not so pertinent to the Canadian situa- 
tion, this work is of interest since it 
shows how the problem of utlization of 
hardwood may be attacked and gives 
an indication of success that may be 
achieved with our own species. Short 
fiber length of the hardwoods has 
created something of a prejudice against 
their use for pulp. It is shown, how- 
ever, that the shortness of fiber in the 
case of the gums is not a serious difh- 
culty since the strength of pulp de- 
veloped by a remarkable short beating 
period is higher than that of the best 
sulphite pulps. This, together with the 
fact that the wood is very easily reduced 
to give a high yield of light colored 
pulp, puts this hardwood species in a 
favorable light for commercial applica- 
tion. Whether this pulp can be used for 
newsprint is almost entirely an economic 
problem. Paper made entirely from 
Eucalyptus sulphate pulp was much 
stronger than high grade newsprint, but 
did not have a good finish. Seventy 
per cent mixed with 30 per cent ground- 
wood from the same species gave a 
superior newsprint. Production cost of 
groundwood from gum was estimated to 
be less than from spruce, but only on 
the basis of lower cost wood. The re- 
sults obtained from gum are true to a 
degree of other common hardwoods. 
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Blue gum, Eucalyptus globulus, lent 
itself most readily to the sulphate proc- 
ess; gray gum, Eucalyptus Tereticornus, 
next, and sugar gum, Eucalyptus Cory- 
nocalyx, least of all. The so-called “Hy- 
po” process, which uses a cooking liquor 
of sodium thiosulphate and sodium hy- 
droxide, was also applied successfully to 
this species. 


Semi-CHEMICAL PROCESS 


This process embraces a mild prelimi- 
nary chemical treatment followed by 
mechanical disintegration of the sof- 
tened chips. Among the chief exponents 
of the semi-chemical process have been 
the workers at the Forest Products 
Laboratory at Madison, Wisconsin (6). 
They have developed a process which 
gives interesting results when applied 
to the hardwoods birch, maple and 
poplar. The process consists of: 1. 
A pressure impregnation of chips with 
cooking liquor using 100 pounds per 
square inch at 120° Centigrade. 2. A 
mild cook in a rotary digestor at 150° 
for six hours using for a cooking liquor 
a practically neutral solution of sodium 
sulphite and sodium bicarbonate. 3. 
Mechanical reduction of the softened 
chips to pulp, for which purpose a rod 
mill is used to advantage. Caustic soda 
or soda ash may replace sodium bicar- 
bonate in cases where a darker colored, 
softer and bulkier pulp is not objection- 
able. 

The yields given are 75 to 85 per cent 
figured on dry basis, and the pulp from 
poplar, white birch and maple is even 
stronger than can be obtained by the 
sulphate process. If the wood is care- 
fully barked and cleaned, the pulp is 
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of good color and may be used for 
newsprint and catalogue paper, replac- 
ing both spruce sulphite and ground- 
wood in proportions depending on the 
quality desired. A high percentage of 
semi-chemical pulp renders the sheet 
weak at the wet end, but the finished 
paper is up to standard strength. The 
cost of producing semi-chemical hard- 
wood pulp is estimated at $27 per ton 
with birch and maple selling at $10 per 
cord, peeled. 

The semi-chemical process for hard- 
woods is particularly applicable to 
paper board manufacturers, since here 
color is not a factor and a poorer qual- 
ity of wood and waste products may 
therefore be used. For some boards 
barking of the wood is not necessary 
and mill and logging waste may be used 
directly after simple hogging. The cost 
of installing the semi-chemical process 
is only one half that of the usual chemi- 
cal processes, and for this reason small 
low costs units are feasible where only 
limited raw material is available. 

In later work at the same laboratory, 
Curran (7) developed further the use 
of the same semi-chemical process for 
the utilization of waste hardwoods for 
imitation kraft paper and board manu- 
facture. He uses the same cooking solu- 
tion, but after the preliminary impregna- 
tion period, draws off all excess liquor, 
so that the actual cook is carried out 
with only the chemicals that have been 
absorbed by the chips. The liquor so re- 
covered is strengthened and used in sub- 
sequent cooks. In this way the total 
consumption of chemicals is small. The 
softened chips are worked up in a rod 
mill as before. In one set of experi- 
ments he uses for raw material hogged 
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mill waste varying from sawdust to 
pieces of slabs 2 feet long, running 
about 10 per cent hardwood and 90 per 
cent softwood, and containing 30 per 
cent bark. The yield, varying to condi- 
tions, ran from 60 to 79 per cent on a 
bone-dry basis, and the product from — 
the rod mill was a fair grade of bogus 
kraft, suitable to dilute ordinary kraft 
for container liners. The cost of this 
pulp was approximately the same as that 
of spruce groundwood, but the strength 
qualities were greatly superior and 
about equivalent to sulphite screenings. 
Semi-chemical pulp from mixed waste 
wood may therefore replace spruce 
groundwood and sulphite screenings. 

The same process was applied success- — 
fully to 100 per cent hardwood cooks, 
using maple, birch and poplar, so-called 
“weed trees” of the northeastern dis- 
trict. Tops, culled timber, thinnings 
and waste from lumber and pulp opera- 
tions were used in mixtures sometimes 
without barking. Test liners made from 
this pulp compared favorably with com- 
mercial products. Mixed with varying 
proportions of kraft pulp it served for 
a wide range of commercial applica- 
tions, among them wrapping paper, 
cheap newsprint, cheap writing and 
catalogue papers, and various types of 
boards. It is demonstrated that for cer- 
tain purposes this hardwood pulp made 
by this cheap process can replace kraft 
pulp wholly or in part, and therefore 
offers interesting possibilities to favor- 
ably located mills. 

Another semi-chemical process (8) 
uses a mixture of birch, beech and 
maple, bark and all, and gives a high 
yield of dark colored pulp, which may 
be used for a superior imitation straw 
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board at a cost which is favorably com- 
petitive. Thermal insulating board and 
high density board are among the other 
adaptations of this process. 


THE KEEBRA PROCESS 


The Keebra process uses a cooking 
liquor, the active principle of which is 
sodium sulphite and a lesser amount of 
sodium acid sulphite. The semi-Keebra 
process utilizes sodium monosulphite to- 
gether with a substantial amount of 
sodium carbonate. 

The hardwoods, birch, beech, maple, 
gum, and others, yield by this process, 
pulps of sufficient strength to permit of 
their use in place of spruce sulphite, 
and which may be mixed with spruce 
groundwood for the production of news- 
print. After bleaching, either alone or 
in combination with spruce pulp, they 
are also well adapted for writing paper 
of excellent appearance. A mixture of 
hardwood pulps by the Keebra process 
and semi-Keebra process are used for 
various book and magazine papers, 
which are characterized by their uni- 
formity of texture, opacity, strength, 
durability, printing qualities and ap- 
pearance. This process as applied to 
hardwoods has been used commercially 
in a number of instances (9). 

The yields from mixtures of maple, 
birch and beech are about 50 per cent 
on a bone dry basis, or slightly better 
than from softwoods. 

In one commercial test using from 
20 to 50 parts of Keebra pulp from 
mixed hardwoods and from 60 to 70 
parts spruce groundwood a good sheet 
was made with no difficulty. It was 
slightly weaker at the wet end, but the 
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finished paper was up to standard. 

In another commercial trial a very 
satisfactory book paper was made using 
an entire furnish of mixed hardwood 
pulp. 

For the commercial application to 
newsprint the mixed hardwoods con- 
sisted of white and yellow birch, maple 


and beech. 
THE ExpLosion ProcEss 


This process has found use for the 
most part for the utilization of sawmill 
waste from southern pine lumbering 
operations. It has been stated that it is 
also applicable to the hardwoods to pro- 
duce a pulp suitable for pressed wood 
or artificial lumber, and in part the 
furnish for thermal insulating board. 
No details regarding pulping of hard- 
woods by this process have been pub- 


lished. 
SUMMARY 


A review of the literature reveals that 
our common hardwoods such as birch, 
maple, poplar, beech and gum have 
been used either experimentally or com- 
mercially for pulp making by all of the 
better known processes. 

The pulps so obtained have been 
proven adaptable, either alone or mixed 
with softwood pulps, to the formation 
of a wide variety of commercial paper 
and board products. 

The yields obtainable are higher than 
from softwoods, especially when figured 
on the basis of pulp per cord. 

The question of the use of hardwoods 
for pulp is, therefore, essentially an 
economic one, depending largely on the 
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relative cost of hardwood and softwood 
at the mill. 

The present pulp industry has been 
built up around the use of softwoods, 
and, therefore, there is a certain amount 
of inertia to a change of raw material 
which involves using modified methods 
and learning a slightly different art. 

The use of hardwoods for pulp, how- 
ever, may be expected to increase 
steadily. 
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A NEW TRANSPLANT BOARD 


By T. SCHANTZ-HANSEN 


Cloquet Forest Experiment Station 


An important item in the cost of forest plantations is the cost of the stock. Any 

detail of technique or equipment which reduces its cost is therefore of interest. 

The transplanting board here described should decrease cost of stock through 
lighter labor and simpler operation and less loss of plants. 


NEW transplant board has been 
A developed recently at the Cloquet 

Forest Experiment Station, which 
greatly facilitates the transplanting of 
coniferous seedlings. This board was 
developed by Mr. J. A. Stillwell, fore- 
man at the Station. While working with 
the old boards, he became convinced 
that a board could be constructed which 
would do away with the need for buttons 
to hold the clamp and which would 
allow the clamp to be raised and held 
open. The board here described is the 
result of his efforts. 


This board has been given a thorough 
tryout through three field seasons at the 
Cloquet Forest Experiment Station and 
has been found satisfactory in every 
respect. It is easier for the threaders 
to handle and easier for the planters as 
well. 


The board is the conventional type of 
transplant board known as the Yale 
board, save that it is a little lighter. It 
is 6 feet long and 4°% inches wide. The 
notches for the seedlings are approxi- 
mately 134 inches center to center, pro- 
. “ng space for forty-five seedlings in 
each board. Two 15-inch handles of 
hardwood are bolted to the board 16 
inches from each end. These handles 
serve also as the point of attachment for 
the clamp. 


The clamp is arranged to hold the top 
of the seedling since this is the best 
practice locally, but it can be so con- 
structed as to grip the seedlings below 
the notches. It is in the attachment of 
the clamp that this board differs radi- 
cally from other boards. No hinges are 
used, but instead the clamp is fastened 
to the handle by means of two 6-inch 
rods of quarter-inch iron. These rods 
extend vertically through the clamp and 
are fastened to each side of the handle 
by means of a carriage bolt extending 
through the eyes in the ends of the rod 
and through the handle. The inner rod 
has an extension above the fastening 
point and is provided with a hook. 
Directly below this hook, a little more 
than three inches away, another hook is 
fastened to the board itself. Between 
these points there is stretched a coiled 
spring, similar to a door spring, 4% inch 
in diameter and 3 inches long. 

The points of attachment are so ar- 
ranged that when the clamp is in the 
closed position the tension of the spring 
is toward the board. As the clamp is 
opened it passes over the center, where 
there is little tension in the spring, and 
beyond to a point where the pull is 
away from the board. By this method 
the same spring serves to hold the clamp 
both open and closed. 
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Ficure 1 


Ficure 2 
THREE Views OF THE CLOQUET TRANSPLANTING Boarp 


Ficure 3 
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A NEW TRANSPLANT BOARD 
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Figure I shows a complete view of 
the board; Figures 2 and 3 show a detail 
of the board with the clamp closed and 
open. Figure 4 shows a complete work- 
ing drawing of the board. 

The advantages of the board can be 
summarized as follows: 


1. Buttons holding the clamp are 
eliminated. 

2. An even pressure is given through- 
out the length of the clamp. 

3. The clamp is held firmly either in 
the open position or closed. 
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4. The clamp adjusts itself to differ- 
ent sizes of seedlings. 

5. The planter can raise the clamp 
and remove the board while holding the 
handles. 

6. The board is lighter than the usual 
type. 

7. Since the clamp is held firmly 
open the board is easier to thread. 

8. The solid construction makes it 
durable. 

9. It can be made at the nursery with 
a minimum amount of equipment. 


THINNING WHITE CEDAR IN NEW JERSEY! 


By ALDEN T. COTTRELL 


Assistant Forester, New Jersey Department of Conservation and Development 


Forest thinnings, usually of undoubted silvicultural benefit, may be financially 
impossible because of lack of markets for the products removed. Special interest 
attaches to the New Jersey white cedar experiment because it has been made 
financially profitable through a diligent and successful search for markets for 


thinnings. 
white cedar thinnings in his state. 


OR A number of years the New 
Jersey Forest Service has been con- 
ducting extensive thinning work 
in the southern white cedar swamps on 
the New Jersey State Forests. Although 
there is still a great deal to learn, it is 
felt that enough information has been 
accumulated to make the work of inter- 
est to others who may have similar 
problems. This work furnishes a prac- 
tical illustration of intensive silviculture 
on the State Forests and demonstrates 
that profitable markets for small poles, 
often regarded as worthless, can be 
found, if consistent effort is applied to 
the problem. Most of the small poles, 
supplied for various uses from cedar 
thinnings, are regarded by cedar opera- 
tors as incidental products in clear- 
cutting operations. The small poles are 
either left in the swamp, or sold at a 
low price with little grading as to qual- 
ity and size. In the thinning work on 
the State Forests, sizes and grades have 
been standardized in an effort to bring 
greater financial return, and to build up 
an asset of good will so often neglected 
by the average operator. 
White cedar (Chamaecyparis thyoides 
L.) in New Jersey is limited very defi- 


The author discusses both the silvicultural and financial phases of 


nitely to low, swampy areas almost en- 
tirely within the Coastal Plain. This 
tree forms very dense, pure, thrifty 
stands on moist but well-drained sites 
and is confined closely to the branches 
or streams which are scattered abundant- 
ly throughout this region. It is a valu- 
able tree especially as it grows exten- 
sively in a region which supports but 
few important timber species. It is 
of less importance in the annual tim- 
ber cut of this State than it was 25 
or 50 years ago as merchantable stands 
have been heavily cut. Today mature 
stands of white cedar are scattered 
and infrequent. According to the best 
estimates there are about 100,000 acres 
of cedar swamp, in all stages from 
reproduction to mature cedar, in the 
New Jersey Coastal Plain. Although the 
cranberry industry uses large areas of 
cut-over cedar swamp for cranberry 
growing the tendency in this industry 
is toward intensive cultivation and the 
feeling is that the expansion in this in- 
dustry is limited and will not affect ma- 
terially the acreage of white cedar. On 
the best sites white cedar practically 
always grows in pure stands with an 
occasional pitch pine and various in- 


1 Presented at winter meeting of Allegheny Section at Harrisburg, Pennsylvania, Feb- 


ruary 22, 1930. 
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ferior swamp hardwoods and shrubs as 
an understory. On the poorer sites the 
proportion of hardwoods increases. 

The wood, which has many desirable 
qualities, has a large number of uses. 
White cedar when manufactured is used 
chiefly for boat boards, for which it is 
unsurpassed, shingles, siding, and lath. 
The rough pole products consist of 
oyster stakes, used for making oyster 
beds, bean poles, rustic poles, shade tree 
stakes, grape stakes, arbor poles, fence 
posts, house logs, telephone and light- 
ing poles, radio and flag poles. In addi- 
tion white cedar has a number of rela- 
tively unimportant uses. Small poles 
are sometimes used for staking berries, 
small fruits and flowers. At the present 
time most of these products are removed 
in State Forest thinnings. 


THINNING HIsToRY 


The present development of cedar 
thinnings represents an evolutionary 
process. The first thinning work was 
begun in 1921 as a roadside thinning 
demonstration and growth study similar 
to a number of other projects being 
developed at the same time. The possi- 
bilities of profit in connection with this 
work were not definitely realized al- 
though a market existed for small poles. 
The work was begun without very defi- 
nite knowledge of a number of impor- 
tant factors and was, of course, an ex- 
periment. A difficult problem was to 
know how heavily white cedar stands 
could be thinned without subsequent 
damage from windthrow and bending 
and breaking from snow and ice storms. 
It was felt necessary to proceed cau- 
tiously and the first thinnings were very 
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light. The number of profitable thin- 
nings during the rotation, the best age 
to begin thinning, logging methods, costs 
and markets were matters of conjecture. 
Following the original thinning a num- 
ber of sample plots were established and 
a number of small areas thinned. In 
some cases stumpage. was sold, in others 
thinnings were made by the State Forest 
personnel and the products marketed. 

As this project developed it was ap- 
parent that there was a large market for 
small poles but that the average low 
grade products removed in thinnings, 
such as bean and rustic poles, would not 
pay for the cost of the work under aver- 
age conditions. Some specialized prod- 
uct having a high unit value which 
could be removed in large quantities 
per acre must be found. It had been 
difficult to find a market for poles from 
2 inches to 3 inches in diameter, be- 
tween bean pole and arbor pole size, 
and the idea was conceived that white 
cedar shade tree stakes, used for sup- 
porting newly planted trees on streets, 
highways and in parks would fill in this 
gap and find a ready market. These 
were introduced and successfully com- 
peted with the sawed lumber and chest- 
nut stakes ordinarily used by most shade 
tree commissions. These stakes which 
can be produced and sold more cheaply 
than sawed lumber stakes are a selected 
product and are rapidly supplanting the 
types of stakes formerly used. The loca- 
tion of suitable thinning areas on the 
State Forests, within shipping distance 
of metropolitan areas, has made a fertile 
field for this particular product and we 
believe that the financial success of the 
project has been due, largely, to shade 
tree stakes. 


THINNING WHITE CEDAR IN NEW JERSEY 


In 1925-1926 several acres of white 
cedar were thinned by an operator who 
paid a specified price per product cut 
based on actual count. This scheme did 
not prove entirely satisfactory chiefly 
because of marketing difficulties encoun- 
tered by the local operator and in the 
autumn of 1926 the State Forest Service 
took over the work, employed the neces- 
sary labor to carry it on and prepared 
to market the products through its own 
organization. Considerable information 
had been accumulated and thinning was 
begun on an extensive scale actuated by 
a desire: 


1. To determine the practicability of 
thinning by studying methods, markets 
and costs. 

2. To improve the white cedar stands 
on the State Forests. 

3. To salvage trees that would nor- 
mally die and be wasted. 

4. To increase the income from the 
State Forests. 


When a state department undertakes 
the operation of a business enterprise 
and enters the commercial field there is 
likely to be unfavorable comment and 
at this point we shall attempt to justify 
our position. First, The results of silvi- 
cultural research to be of value in forest 
management must be practical and ap- 
plicable under ordinary field conditions 
and we believe that many problems of 
practical research should be carried on 
in much the same way as this project 
has been conducted. The results obtained 
from a few sample plots would hardly 
permit a definite assertion that thinning 
white cedar stands was practicable or 
profitable. By conducting all phases of 
this work over a period of years, under 
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a variety of conditions, we are in a posi- 
tion to know whether or not it is prac- 
ticable and what profits can be reason- 
ably expected. Second, This work was 
originally begun as an experiment and 
may be still so regarded. There is room 
for improvement in various technical 
phases of the work and in locating more 
lucrative markets. It could not be ex- 
pected that operators would be inter- 
ested in a project of this sort until there 
was some assurance that the work would 
yield a profit. Third, When an operator 
can be located who will assume charge 
of this improvement work and cut under 
prescribed conditions the State Forest 
Service will relinquish it. 

Since the State Forest Service took 
over the work in 1926 it has been 
steadily developed and is now estab- 
lished on a stable basis. Expansion is, 
of course, limited by the legislative ap- 
propriations available for this type of 
work, and by the acreage of white cedar 
in State ownership suitable for thinning. 
With an active acquisition program 
regulation of the annual thinning area, 
based on rotation, is difficult. New 
markets have been sought only as fast 
as we have been able to supply material 
to them in order to avoid embarrass- 
ment and to prevent forced expansion. 
We believe that an almost unlimited 
market exists for small white cedar 
poles, and that the work can be ex- 
panded almost indefinitely. A constant 
endeavor is being made to locate mar- 
kets for specialized products, in order 
to increase the return and make the 
utilization as complete as possible. In- 
cidentally, the sale of all cedar products 
is being stimulated and is proving a dis- 
tinct benefit to all cedar operators. 
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Products are being shipped to points 
300 and 400 miles from the cutting area 
and it is believed that for the present, 
the cost of shipping limits the sales to 
points not exceeding this distance. 


SILVICULTURAL FAcToRS 


Certain of the silvicultural conclusions 
are necessarily presented with reserva- 
tions because of the short time which 
sample plots have been under observa- 
tion; others are well substantiated by 
actual practice over a comparatively 
large area. 

It was felt when thinnings were first 
attempted that cuttings might have to be 
light in character. Little damage from 
windthrow, and other causes followed 
the first thinnings and subsequent cut- 
tings have been as heavy as we felt nec- 
essary to stimulate rapid growth. The 
reason why so little damage has resulted 
from such causes as windthrow, is ap- 
parently because the thinning is from 
below; all the small spindling trees are 
cut and only the dominant and a few of 
the co-dominant trees are left. Some 
windthrow has been observed on the 
windward side of swamps where a par- 
tial clearcutting has taken place. An 
unthinned strip should be left as a wind- 
break in these exposed situations. The 
present type of cutting approaches most 
closely a “D grade thinning.” All of 
the suppressed, intermediate and some 
of the co-dominant trees are cut. Subse- 
quent results from growth studies may 
show that a different grade of thinning 
is more advisable. The general practice 
is to leave approximately the same num- 
ber of trees per acre after thinning, as 
are found in the dominant stand on aver- 
age sites at maturity. 
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The data in Table I, based on a quar- 
ter-acre sample plot in a 40-year old 
stand of white cedar, with a site index 
of from 40 to 50, indicates the character 
of the thinnings being made. 


TABLE I 


RESULT OF THINNING WHITE CEDAR 


Average Number of Trees per acre 

Height D.B.H. Originally Cut Left 

25 2 1098 1088 10 

30 3 1024 660 364 

30 4 827 517 310 

35 5 401 51 350 

35 6 119 1 112 

40 U 34 10 24 

40 8 10 0 10 

TLotaligs 22 = 2 3513 2333 1180 

Average D. B. H.- 3.3 2.8 4.3 
Total Volume in cubic 

feet per acre_______...4245 1922 2323 

Cords per acre eh 5S 24 29 


Per cent of cubic vol- 


m6, ee ee LOU 45 55 


The value per acre in terms of prod- 
ucts at the swamp was $983.61. The 
value of the products cut was $503.64 
and of those left $479.97. Among the 
yield tables which have been prepared 
in connection with this work is one in 
terms of products, Table 2. 


TABLE 2 


YIELD TABLE, WHITE CEDAR, IN TERMS 
OF PRODUCTS 


Original Cut Left 
Beant poless= ._ 3285 2754 531 
Shade tree stakes____ 25 BUA 1980 1137 
Arbor) poles = === 929 445 484 
Fenee pests____ = _ 1098 — 218 880 
8429 5397 3032 


Although several thinnings during the 
rotation would probably result in a 
greater total yield per acre than one 
thinning, we believe that only one can 
be profitably made. White cedar stands 
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are thinned under rather severe handi- 
caps. It is necessary to go over the 
area with brush hooks, cutting small 
dead trees and the lower limbs of larger 
trees before the regular cutting crew is 
able to attempt thinning. The cost of 
logging equipment, the difficulties of 
working in a swamp, and the boggy 
condition of swamp approaches make 
cedar thinning expensive, the cost run- 
ning from $200 to $300 per acre, ex- 
clusive of overhead and marketing costs. 
Selected products like shade tree stakes 
must be removed in large quantities per 
acre, if the work is to be financially suc- 
cessful and products of this sort can be 
removed but once during the rotation. 

The age at which thinnings can be 
most profitably made is, both silvicul- 
turally and financially, we believe, be- 
tween 30 and 45 years. It has been de- 
termined from sample plots that thin- 
nings at 25 years apparently do not pay 
either silviculturally or financially. 
Late thinnings, made at 50 or 60 years, 
are profitable only on better than aver- 
age sites and may prove of little value 
in stimulating growth. There is danger 
in making late thinnings that too much 
growing stock will be cut, thus lowering 
the value of the stand at maturity. 

Not all white cedar stands within the 
prescribed age limits of from 30 to 45 
years can be profitably thinned. This 
is chiefly because the profit is small in 
relation to the total cost of the work, 
and the quality of the material removed 
plays such an important part in the 
financial return. High grade products 
cannot be cut from poorly stocked 
stands on inferior sites containing a 
large number of crooked, scrubby trees 
which taper rapidly. Commercial thin- 
nings we believe are confined to dense 
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thrifty stands of white cedar with a site 
index not lower than 40. 


THe THINNING 


The thinning work is carried on from 


-about October Ist to April 15th. There 


is no marking of either the trees to be 
cut or those to be left. This cost in 
white cedar stands would be very high, 
and we do not believe justified by the 
very slight benefit which would follow. 
As white cedar grows in pure stands the 
usual difficulties presented, for instance, 
in thinning a mixed hardwood stand do 
not exist and very slight technical 
knowledge is required in selecting the 
trees to be cut. 

An efficient crew for a cedar thinning 
is about seven men. One man is as- 
signed to each of the following opera- 
tions; brushing, felling, sawing the tree 
into products, trimming and sharpening 
or pointing bean poles and shade tree 
stakes, and two men to lay track and re- 
move the products from the swamp. 
This distribution of activities may vary 
under certain conditions, but a unit of 
seven men is probably the most efh- 
cient under ordinary conditions. 

At the inception of this work it was 
apparent that the logging methods em- 
ployed in clear-cutting operations would 
be unsatisfactory and inefficient for 
thinning work. The old method of 
hand logging would be very imprac- 
tical, except in very narrow swamps 100 
feet or less in width, and the construc- 
tion of a crossway of poles, from 2 to 3 
inches in diameter, over which a team or 
truck could be driven, very expensive. 
Furthermore, a crossway 8 to 10 feet in 
width would interfere with the thinning. 
It was believed that 24-inch gauge steel 
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mine track and a small car would make 
satisfactory equipment for this work. 
The track was received in the form of 
15-foot, 12-pound steel rails and steel 
mine ties with the necessary splice bars 
and bolts. Once assembled, it is moved 
from one location to the next in 15-foot 
sections, each weighing about 150 
pounds. We have purchased 900 feet 
of track and two switches at a cost of 
$366.75, which has proved ample for 
our needs. The rolling stock consists of 
one light four-wheeled car with a body 
eight feet by three feet with a capacity 
of 1000 pounds. It cost approximately 
$45.00. Two men, under ordinary con- 
ditions, are sufficient to push this car 
fully loaded to the swamp edge. The 
track can be laid easily and quickly, 
little ballast work is necessary, and 
being only two feet in width does not 
interfere with the thinning. It is be- 
lieved that this manner of logging is the 
most satisfactory for this type of work. 


SUMMARY 


It is estimated that by the end of the 
present cutting season about 38 acres 
will have been thinned during the four 
years the work has been carried on, and 
that approximately 140,000 piece prod- 
ucts with a value exceeding $15,000 will 
have been cut and sold. 

Data compiled for the first three 
years work will be used to indicate the 
kinds of products removed, costs of 
thinning and profit per acre. From the 
autumn of 1926 through the spring of 
1929 twenty-six acres of white cedar 
have been thinned. Fifteen acres were 
dense young growth not exceeding 45 
years of age. The balance of 11 acres, 
consisted of more mature cedar between 
50 and 60 years of age. The 26 acres 
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thinned yielded a total of 89,000 prod- 
ucts distributed as follows: 42,000 
bean, nursery and rustic poles, 40,000 — 
shade tree stakes, 4500 arbor poles, 
2000 fence posts and 700 shingle logs 
and telephone poles. The products 
were sold for $8750.00 or an average — 
of $337 per acre. On individual acres 
of dense thrifty growth the value often 
reaches $500. Prices have been revised 
upward and if the present rates were 
applied to the products cut the return 
would exceed the above amount. 

The cost of thinning the 26 acres was 
$7800 including temporary labor, con- 
tributed time, overhead, depreciation on 
equiment, hauling and sundry tools and 
supplies. This cost of $300 per acre 
can be applied, however, only to the 
specific area which has been thinned. 
We have had a long haul to the railroad 
from this particular swamp which is 
surrounded by extensive areas of boggy 
ground making hauling difficult. It is 
felt that $300 represents the maximum 
cost per acre of thinning white cedar 
and we believe it might be lowered to 
$200 under ideal conditions and $250 
under average ‘conditions. 

A net profit of $37 per acre has been 
realized on the 26 acres based on the 
total expenditure and total receipts for 
the period from 1926 to 1929. If the 
net return per acre were to be calculated 
on each year’s thinning separately it 
would of course show a steady increase. 
From year to year mistakes in manage- 
ment have been discovered and rectified 
and the entire operation made more 
efficient. We believe the work will show 
a profit exceeding $50 per acre for the 
current year and that profits of $100 
per acre may be reasonably expected in 
the future. 
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Some Aspects of Soil Moisture in 
the Forest. By Ian J. Craib, Yale 
University, School of Forestry, Bul. 
25, New Haven, Conn. 1929. 


Part I of this report describes some 
studies made in the demonstration for- 
est at Keene, N. H., to determine to what 
extent the forest cover affects the avail- 
able water supply in the soil. 


The introduction is a detailed discus- 
sion of the quite extensive literature on 
the subject. 


The field work consisted of a very 
careful and thorough sampling of the 
soil at all depths to 90 centimeters be- 
neath the surface, both under a mixed 
stand of white pine and hardwoods and 
in the open at a distance from the forest 
cover. 


Moisture determinations were made 
by weight and also by volumetric meth- 
ods. Comparison was also made of 
samples taken with a standard soil auger 
with a sheath attachment, and samples 
of soil-in-place taken by means of a 
steel cylinder which extracted a sample 
containing exactly 1,000 cubic centi- 
meters. 


Both methods showed a considerably 
lower water content in the forest covered 
soil than in the open. By the volumetric 
method, this difference appeared much 
more pronounced because of the greater 
density of the soil in the open. 

A further analysis was made to deter- 
mine the influence of gravel in the soil. 


It was found that unless the gravel 
exceeded 30 per cent in the make-up of 
the soil its influence was so slight that 
it could be disregarded. 


The wilting coéfficients were also 
determined and showed little or no 
difference in the soils in the forest and 
in the open. Neither did these soils show 
any great difference in organic content. 

Tests were also made to determine the 
rate of absorption of free water by the 
forest and denuded soils. The absorp- 
tion by the forest soil was found to be 
much more rapid. The actual amount 
of water absorbed by the two soils is not 
mentioned. 

Some of the samples were analyzed 
by means of soil sieves into coarse 
gravel, fine gravel and coarse sand, and 
medium sand to clay. The water holding 
capacity of the coarse gravel proved to 
be very low. The capacity of the fine 
gravel and coarse sand was several times 
that of the coarse gravel and in some 
instances exceeded that of the medium 
sand and clay. 

The following interesting facts are 
also brought out: that the percentage of 
moisture in the soil decreases from the 
surface to a depth of 90 centimeters; 
that the percentage of gravel incredses 
with depth; that in the open there is 
more moisture in the second 10 centi- 
meters than in the first; that the density 
of the soil increases with depth both in 
the forest and outside; that during very 
dry periods there is twice as much water 
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in the upper layers of soil as there is 
in the same stratum outside. 

The second part of the bulletin dis- 
cusses the difference in soil moisture in 
trenched and untrenched quadrats under 
forest covers of different density. 

The following conclusions are 
reached: 


1. The amount of available soil mois- 
ture is greatly increased by the elimina- 
tion of root competition, two to three 
times as much being available in periods 
of drouth. 

2. That there was usually more avail- 
able moisture present in the surface soil 
than at increased depths. 

3. That during the driest three months 
the amount of available moisture some- 
times falls below the minimum neces- 
sary to sustain the life of the lesser 
vegetation. 

4. That there is very little difference 
in soil moisture in the trenched and un- 
trenched plots during periods of abun- 
dant rainfall. 

It is a little disappointing that the 
significance of the discovered facts is 
not more fully discussed, but it appears 
to be a very good piece of work and 
brings out many unfamiliar and inter- 
esting facts. 

KE. G. CHEYNEY, 
University of Minnesota. 
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Report of Committee on the Im- 
provement of Composition of 
Stands with Special Reference 
to Release Cuttings. New Eng- 
land Section, Society of American 
Foresters. Secretary, Petersham, 
Massachusetts, 25 cents. 
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The task imposed upon the Committee 
was to “bring together information on 
the work which has been done in New 
England in improving the composition 
of stands, particularly those of natural 
origin. It will include the girdling of 
hardwoods overtopping spruce or pine, — 
the releasing of young spruce from 
sapling hardwoods, the releasing of 
white pine from gray birch and other 
weed hardwoods, and the weeding of 
young hardwood, or pine-hardwood 
stands on cut-over land.” The Com- 
mittee was formed because the executive 
council realized that the foresters of 
New England through absorption in 
other types of work, have been neglect- 
ing a valuable opportunity to make the 
most of the promising elements in our 
present woodlands. 

The Committee assembled its infor- 
mation from a variety of sources includ- 
ing school forests, state forests, privately 
owned forests, and the federal Forest 
Service. Considerable space is given to 
girdling, which is becoming more popu- 
lar as a method of controlling undesir- 
able species in the northeastern hard- 
wood region. Methods are described as 
well as effects and the probable profit. 
Weedings or cleanings are also given 
extended attention as to the types of 
weeding, the different conditions under 
which they may be applied, when it is 
profitable to weed, and the technique of 
weeding. The Committee’s conclusions 
are as follows: 


1. The Committee is convinced that 
release cuttings offer the most profitable | 
field in silvicultural operations. 

2. Evidence is conclusive that gird- 
ling hardwoods results in increased 
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growth on the softwoods under them, 
and that girdling worthless hardwoods 
to increase growth on merchantable soft- 
woods promises the best financial re- 
turns of any silvicultural operation in 


New England. 


3. Weeding should prove nearly as 
profitable as the girdling of hardwoods 
for the benefit of small softwood. 


4. Where there is an adequate number 
of crop trees, release cuttings (either 
weeding or girdling) will produce a 
more acceptable stand at a less cost 
than planting. Dominance will be better 
expressed. 


5. Immediate investigation of all older 
experiments in girdling for the benefit 
of crop trees of merchantable size is 
imperative, in order to obtain a definite 
measure of the resulting acceleration of 
increment. 


6. All foresters are earnestly requested 
to inform this committee, regarding 
specific cases of operations within the 
scope of this report. Please write to 
Edward S. Bryant, Harvard Club, Bos- 


ton, Massachusetts. 


The New England Section through its 
publication of this report has shown a 
commendable spirit of professional use- 
fulness. Projects for the study of local 
forest problems, set for themselves by 
local sections of the Society of Amer- 
ican Foresters, have a several-fold merit. 
They muster the ability and experience 
of a considerable number of competent 
foresters and they tend to add to the 
strength of the parent society as well as 
the local sections. It is an excellent sign 
that the Society is coming to itself. 

E. F. 
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The Cultivation of Exotic Conifers 
in South Africa. By C. E. Legat, 
Chief Conservator of Forests, Union 
of South Africa. Empire Forestry 
Journal, Vol. 9, No. 1. 1930. 


This article is of very great interest to 
those interested in afforestation under 
semi-arid conditions. Mr. Legat recounts 
the history of introduction of conifers 
into South Africa from early times and 
the necessity for such introduction be- 
cause of the unsuitability of the three 
native species of Podocarpus which pro- 
duce the indigenous supplies of soft 
wood lumber. He refers to trials with 
a considerable number of coniferous 
species including many pines, some 
cypresses and junipers, and even trials 
with true firs, spruces, larches, and 
Douglas fir. Most of these have given 
unsatisfactory results, but the success 
with several species of pine is really 
astonishing. The following species are 
reported as being preéminently success- 
ful and adapted to the conditions of the 
country and are the kinds that the De- 
partment is using most extensively in 
afforestation; these species are cluster 
pine (P. pinaster), Monterey pine (P. 
radiata [insignis]), Canary Island pine 
(P. canariensis), Indian pine (P. longi- 
folia), Mexican pine (P. patula), and 
loblolly pine (P. taeda). 

Some of these species are better suited 
to the summer rainfall areas and others 
to zones in which most of the rainfall 
comes during the winter, but all have 
proved to be remarkably rapid growing 
under some local conditions. As an ex- 
ample, one 30-year old stand of cluster 
pine at Tokai on alluvial soil with 360 
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stems per acre averaged 59 feet in height 
and 8.2 inches in diameter. While 
another stand of the same species in 
that vicinity on good granite soil aver- 
aged 50 feet in height and 6.6 inches 
d.b.h. at 23 years of age, with 780 
stems per acre. Cluster pine under their 
conditions is a prolific seed bearer, 
commencing to produce fertile cones 
about 10 years of age, and as seed is of 
good quality and cheap, reproduction 
is often secured by broadcast, or spot 
seeding after preparation of the ground. 

The next most important species is 
Monterey pine and is particularly 
favored because of the “ease with which 
it can be transplanted, its rapidity of 
growth from the start, and its apparent 
adaptability to various soils and situa- 
tions.” Monterey pine is believed to be 
somewhat more drought-resistant than 
cluster pine but requires an annual 
precipitation of at least 25 inches. “It 
is frost hardy in the Union but will not 
stand heavy snow storms.” It is much 
more particular in regard to soil than 
cluster pine, prefers foot hills, mountain 
slopes and rather cool situations rather 
than hot plains and valleys. “On sum- 
mer rainfall areas it thrives best at high 
elevations and within the mist belt.” It 
bears large quantities of seed in the 
Union, some fertile cones appearing 
about the seventh year and and a seed 
has a 50 per cent viability. He says that 
Monterey pine “where conditions suit it, 
probably produces, in a short rotation, a 
greater volume of timber than any other 
conifer in the world.” Thus at Tokai 
a 32-year old stand produced 11,355 
cubic feet of wood and bark per acre, 
besides thinnings, the amount of which 
is unknown. 
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Canary Island pine in South Africa 
has reached heights of 90-95 feet and 
diameters of 30 inches in about 50 
years. “Apparently fertile cones appear 
from the fifteenth to twentieth year on- 
wards and from observations in our 
plantations there seems little doubt that 
natural regeneration will be easy to 
secure.” . . . . “The dry branches seem 
to be much less persistent than those 
of P. pinaster or radiata.” .... “This 
pine has the power of coppicing in a 
wonderful manner but no use has been 
made of this peculiarity here except 
perhaps when quite young seedling 
stands have been damaged by fire.” The 
plantations of P. canariensis are estab- 
lished as far as possible from seed spot 
sowings with a spacing of 5 x 5 feet and 
5 seeds per spot. 

“Pinus longifolia is proving a most 
valuable tree for summer rainfall areas. 
It does not appear to be at all particular 
as to soil as long as it is well drained. 
It stands great variations in tempera- 
ture, and it is remarkably drought-resis- 
tant. It is easily and best grown from 
seed spot sowings, and the timber seems 
to be of good average quality.” 

The most outstanding success in the 
introduction of Mexican pines has been 
with P. patula, and though it has only 
been grown for 20 years “it seems to 
have fallen quickly into its niche and to 
have become acclimatised; its cultiva- 
tion is being rapidly extended and there 
are now thousands of acres of it in the 
country. A minimum rainfall of 32 
inches is requisite and even then the site 


should be high and cool and the rainfall — 


supplemented by mists.” The tree is a 
very rapid grower and will make from 
four to five feet growth in height in a 
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year in good localities during the first 
ten to twelve years of its life, and an 
annual volume growth inside bark of 
from 217 to 500 cubic feet. “The thin 
bark of this species makes it very sus- 
ceptible to damage by fire.” 

Loblolly pine, though one of the most 
recently introduced conifers is coming 
into greater prominence because of 
favorable results. It appears to be a 
very adaptable species growing under a 
variety of conditions. It is not, how- 
ever, drought-resistant and does not 
flourish where rainfall is much less than 
35 inches a year; nor will it stand as 
much wetness and soil acidity as cluster 
pine. On the Zululand coast it grew to a 
height of 33 feet in 11 years, and at 
Jessievale in the Transvaal at 5,500 feet 
elevation trees were 51 feet high in 17 
years. The largest tree known is 90 feet 
high, with a diameter of 20 inches at 
29 years of age. 

The growth of several other pines is 
discussed and it is pointed out that up 
to the present time best results in pine 
plantations have been secured from pure 
stands, mixtures have not been a success 
probably because of insufficient knowl- 
edge as to desirable combinations. 

Woopsripce METCALF, 


University of California. 
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The Black Rock Forest. By H. H. 
Tryon. Bulletin No. 1 of the Black 
Rock Forest, Cornwall-on-the-Hud- 
son, New York, pp. 42, 3 maps, 
17 illustrations, 9 tables. 1930. 


This interesting bulletin, the first of 
a prospective series dealing with forest 
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conditions in the Hudson Highlands of 
New York, is a valuable contribution to 
our forest literature. It is based on an 
intensive study, by the author in his 
capacity as director, of the 3,108.81 
acres included in the Black Rock Forest 
located at Cornwall-on-the-Hudson, New 
York. This forest is in a region where 
much investigative and experimental 
work needs to be done, and the owners 
of the Black Rock Forest certainly de- 
serve praise and commendation for 
backing such a worthwhile project. 

While it may be true that no con- 
tinuous or very recent investigative work 
in forest management has been carried 
on in the upper portion of the Hudson 
Highland area, as stated in the fore- 
word, there are two earlier examples of 
such work: (1) the working plan for 
the Arden Estate of E. H. Harriman in 
Orange County, New York, prepared by 
Henry S. Graves and James W. Toumey 
some 20 years ago; and (2) the descrip- 
tion and working plan for Tuxedo Park 
made about 1926 by T. S. Woolsey, Jr. 

The results of these studies were not 
published, but the areas were handled 
according to forestry practices. The 
work on the Black Rock Forest will con- 
stitute a forward step in that much 
needed experimental work will be car- 
ried on in a region where intensive for- 
estry should be able to show a profit. 
This is clearly brought out in the intro- 
duction by R. T. Fisher, Director of the 
Harvard Forest. 


The area within the Black Rock For- 
est has been divided into 23 compart- 
ments. These compartments have been 
further divided on a basis of forest types 
and age classes. Seven types were recog- 
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nized and these were further divided 
into, six age classes. Each type has been 
clearly described and photographs of 
typical areas are shown by excellent 
full-page cuts. The types used were: 
(1) hardwood swamp, (2) hardwood 
cove, (3) hemlock and hardwood cove, 
(4) hardwood slope, (5) sub-alpine 
hardwoods, (6) alpine scrub, (7) gray 
birch and alder. Tables showing the 
forest association and the frequency of 
occurrence for each species are given for 
each type. With a maximum elevation 
of 1,461 feet it seems as though the 
choice of titles for types five and six are 
a bit misleading. Locally such an eleva- 
tion gives rise to rather striking and 
rough topography but when compared 
with other elevations in New York State, 
and particularly with the 6,344-foot 
elevation of Mt. Marcy in the Adiron- 
dacks where a real sub-alpine associa- 
tion occurs, it is out of place. Chestnut- 
oak ridge and scrub-oak ridge might 
prove better names. 


Fire protection and proper use of the 
forest is attained by means of a fire 
tower, fire lines and a forest patrol. 
“The forest is open to anyone who will 
treat it properly.” Fire and camping 
permits are required for those wishing 
to use the forest. 

With a well defined policy and plan 
of management the Black Rock Forest 
should soon prove to be a real demon- 
stration forest. Foresters will look for- 
ward with anticipation to further con- 
tributions from Mr. Tryon. Copies of 
the bulletin may be obtained by writing 
the author. 

G. H. Lentz, 

Southern Forest Experiment Station. 
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There are many examples of model 
farms, and commercial farms as well, 
developed by men of means for both the 
pleasure they derive from the under- 
taking and the contribution it makes to- 
ward better farming. But there are ex- 
ceedingly few examples of such men 
developing forest properties, notwith- 
standing the lower cost of such develop- 
ment, the probably greater pleasure it 
offers and the seriously needed service 
it can render as a demonstration of 
forestry. The Black Rock Forest is thus 
unique and its owner deserves praise for 
his interest, and the director commenda- 
tion for his technical ability and zeal. 

Editor. 


BRS 


Recovery of the Chestnut in Penn- 
sylvania. By John E. Aughan- 
baugh. Research Circular No. 1, 
Pennsylvania Forest Research In- 
stitute, Mont Alto, Pa. 1930. 


Can our chestnut come back? This 
question has been discussed pro and 
con, not only by foresters, but also by 
those blessed lay souls who are endowed 
with a love for trees. Since the appear- 
ance of the blight in 1909 and its subse- 
quent sweep of the New England and 
Middle Atlantic as well as some south- 
ern states, all eyes have been turned in 
that direction. The situation is well 
summed up and the probable results 
predicted in Mr. Aughanbaugh’s circu- 
lar. In it he reports some very impor- 
tant observations on the behavior of - 
various generations of sprouts. 


The circular is a pamphlet of eighteen 
pages with an introduction by Joseph S. 
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Illick, deputy secretary and state for- 
ester of Pennsylvania, and it closes with 
a bibliography of sixteen numbers bear- 
ing on the possible return of chestnut. 

The author believes that sprouts ap- 
pear to be developing some resistance 
to the disease because he finds the 
successive generations of sprouts to 
reach larger size and greater age before 
they succumb to the disease. He also 
finds that more cankers are now required 
to kill a sprout than in the early days 
of the blight, and he notes marked 
changes in the general appearance of 
the cankers. 

Henry H. Cuisman. 
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What Tree Is That? By E. G. Chey- 
ney, Professor of Forestry, Univer- 
sity of Minnesota, St. Paul, Min- 
nesota. Revised Edition, pp. 189. 
D. Appleton and Co., New York. 
$2.00. 


This is without question the simplest 
tree identification book available, and 
the author, a technical man, is to be 
complimented on his ability to refrain 
from the technical language that is so 
difficult to understand by the layman. 
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Cheyney’s book is dedicated to “those 
who know no botany and yet would 
know the trees.” For these the book 
should be admirable but for the forester 
it is entirely too simple. Nevertheless, 
many foresters who have had little ex- 
perience in identifying trees outside 
their own districts will doubtless find 
the book useful. 


The form of the book is simple. The 
left-hand page is given up to a very 
plain outline drawing of the foliage and 
fruit while the opposite page is given 
over to a very brief text concerning the 
species illustrated. This text describes 
the leaves, fruit, bark and gives a few 
uses and the botanical range. Through- 
out the text the author avoids the use 
of technical terms; for example, a 
petiole is a stem, and fascicles are 
bundles. 

The reviewer objects to the statement 
of the publisher that the book is a guide 
to the common trees of the United 
States, because the book refers only to 
the trees of the Northeast and does not 
even take in trees of the Southeastern 
forest. 

This is a revised edition of Cheyney’s 
earlier book. 

EMANUEL FRITz. 


3 BRIEFER ARTICLES AND NOTES 
LENS US 


A MENACE To ForEsTRY—RUSSIA 


Forestry in America, speaking in the 
widest sense, is predicated on the sus- 
taining of such values in our fourth 
largest industry, as offer a fair return 
on capital invested, on the labor and ex- 
pense of marketing and the manufacture 
of the many products made from wood. 
Our conception of what these values 
should be is predicated on living con- 
ditions, which we are proud to call 
American, and have as their funda- 
mentals: individual freedom of action 
and of thought, freedom of ownership, 
trade and market, and the attaining of 
the maximum of happiness for each, 
coincident with the rights and happiness 
of all. Forestry particularly is idealistic 
in its planning today for the good of 
tomorrow and the happiness of coming 
generations. 

Without a doubt our civilization is 
capitalistic, which I define as the right 
in the individual to hold accumulated 
endeavor. Each one of us is a capitalist 
to a larger or smaller degree, and the 
base of that capital is confidence in each 
other and in our institutions. We strive 
to hold open the door of education and 
opportunity to all and allow each to use 
his natural abilities as far as they will 
carry, and to enjoy the mounting results 
of his labors and talents. Our ideal is 
political and economic freedom. Our 
civilization is not perfect or wholly suc- 
cessful, but we think it is proceeding 
along the right lines. 


Recently there has arisen another 
ideal of civilization, predicated on the 
abolishment of all capital or the right to 
hold accumulated endeavor; the rule of 
one class of society, the proletariat, who 
presumably must think alike about all 
questions; paternalistic, where the 
thoughts of a few leaders shall determine 
by force the actions and thoughts of all, 
and where no man, however great his 
industry or talents, may benefit ma- 
terially beyond the general level of all 
the others. Karl Marx’ theories, as in- 
terpreted by Lenin, are the motivating 
power behind this experiment. That 
Marx’ theories are scientifically unten- 
able will take many years to permeate a 
misled people kept in ignorance of out- 
side thought. That the experiment is a 
noble one, in which each is asked to give 
his life for all, is beyond question. From 
this angle, it takes on the aspect of a 
great religious movement and will have 
the life and force of such. But where 
people have been deprived of political 
and economic freedom, they cannot 
achieve a lasting success or true happi- 
ness. 


The present Russian system is para- 
mount to the monarchial idea of abso- 
lutely wise leadership of one without 
political recourse to the rest, and is 
diametrically opposed to democracy 
which offers political recourse to all. 
This unsound political economy and re- 
ligious philosophy is being instilled into 
the rising generation, who are enthu- 
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siastically accepting it as truth, and an 
approaching struggle with the capital- 
istic world can be confidently expected 
and is being planned for and anticipated 
by the Russians. Communism in Russia, 
owing to the complete devotion and un- 
selfishness of a few great leaders and 
the former utter destitution and suppres- 
sion of the great mass of the Russian 
people, has already borne fruit in 
slightly better living conditions for the 
many, and the popular mandate is in- 
creasingly with the leaders, although 
there are some impotent protesting fac- 
tions, like the Kulaks, that have been 
ruthlessly suppressed. 

The Russian plan is to deny them- 
selves comforts and even necessities for 
a period of five years to build up a self- 
contained producing nation. For this 
they desire to purchase machinery and 
expert advice from the world. For this 
they require credit. Consequently, they 
are flooding the world with such raw 
and manufactured products as they can 
spare at the best prices they can obtain. 
These products, necessarily sold a little 
lower than the market price, are throw- 
ing out of work many laborers in other 
parts of the world, and are creating 
want and unrest,—a circumstance all to 
the good in the advance of Communism. 
That they can bulldoze and bribe various 
countries of the world into acquiescence, 
by giving or withholding the large 
orders for machinery and supplies, gives 
them a more powerful weapon than has 
ever yet been wielded by the most pow- 
erful world trust. We are confronted 
with the competition of a joint business 
and political organization which con- 
trols all foreign trade in all kinds of 
goods from one of the great nations of 
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the world and can shift prices at will 
from one to another product, since they 
have control of a home market of 150,- 
000,000 people and are immune to con- 
trol. Both conscript and even convict la- 
bor can be impressed into the manufac- 
ture of the exported products and paid, if 
at all, with a highly inflated and depreci- 
ated paper currency, which can be based 
on a small amount of actual cash re- 
ceived from exported products. All raw 
products now in the hands of the State 
are free from encumbrance or debt, so 
there is no need to make a capital charge 
for the same, pay interest or taxes, and 
by marketing such raw products with the 
cheapest labor profit can be made slight- 
ly less than the capital charge for such 
raw product in a foreign country. Al- 
ready we see foreign countries flooding 
other foreign countries with cheap goods, 
made from cheap raw products from 
Russia, a vicious circle that is adding to 
the enmity, unemployment and unrest. 
When Russia at length has acquired suf- 
ficient machinery, expert advice and man- 
agement to convert her own raw mate- 
rial, finished products over and above 
those needed in Russia can be thrown 
onto the world’s markets also, and still 
further ruin similar industries elsewhere. 


The living wages in all other coun- 
tries, which in the end determine the 
value oi all capital invested in property, 
are therefore at stake if Russia is permit- 
ted to flood the world with goods in the 
production of which, living conditions 
are at the lowest possible point and in 
the raw products for which there is no 
capital investment. This is particularly 
true of timber stumpage, of which 
Russia has the world’s largest supply. 
Ocean freights are reasonable, and 
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large quantities of pulpwood and lum- 
ber can and are being made and shipped 
to all parts of the world to compete with 
local timber. Enormous future supplies 
of timber can be towed or barged down 
Russia’s big rivers in the summer season 
for long distances, even if their mouths 
are frozen up, and transported by rail 
to open water ports or by rail directly 
into Europe. 
not in waterpower, and can utilize coal 


Russia is rich in coal, if 


to manufacture pulp and paper in great 
quantities eventually. Her nationals are 
keen of intellect and expert instruction 
can be easily acquired from foreign 
sources for high pay. 


In addition to lumber and pulp- 
wood, wheat, manganese, coal, candy, 
matches, fish, furs, oil, fruits, sausage 
casing, glue, etc., are being thrown un 
the world’s markets at ruinous prices. 
European nations are aroused and are 
now taking steps to present a united 
front against this unfair competition, 
possibly by a credit embargo. In Amer- 
ica the Treasury Department first moved 
to prohibit import of Russian pulpwood 
on the grounds of certain evidence that 
it had been illegally produced by con- 
vict labor, but afterward rescinded this 
position on the grounds that the making 
of pulpwood by convict labor had not 
been fully proven, instead of insisting 
that the Russians prove that the evidence 
that convicts had been used was errone- 
ous. Unfortunately, the use of conscript 
labor, of which there seems to be no 
question, technically could not be ap- 
plied as convict. An organization called 
the Joint Conference on Unfair Russian 
Competition, 501 Fifth Avenue, New 
York, has been formed to bring the mat- 
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ter to public attention and devise proper 
legal action. Senator Tasker L. Oddie 
of Nevada promises to bring a bill be- 
fore the next Congress designed to han- 
dle the question. It may be found that 
the decision rendered in October by the 
United States Supreme Court involving 
the provisions of,the New Tariff Act re- 
lating to Unfair Practices in Import 
Trade may be applicable when that Act 
comes into force. Section 337 (a) of 
the Act provides as follows: 


“Unfair methods of competition and 
unfair acts in the importation of articles 
into the United States, or in their sale 
by the owner, importer, consignee, or 
agent of either, the effect or tendency 
of which is to destroy or substantially 
injure an industry, efficiently and eco- 
nomically operated, in the United States, 
or to prevent the establishment of such 
an industry, or to restrain or monopo- 
lize trade and commerce in the United 
States, are hereby declared unlawful, 
and when found by the President to exist 
shall be dealt with, in addition to any 
other provisions of law, as hereinafter 


provided.” 


By this Act the Tariff Commission is 
authorized to make investigations to as- 
sist the President and may hold hearings 
and make findings in the matter from 
which appeals may be taken on questions 
of law. 


The Act further provides—Section 
3307 (e) :— 


“Exclusion of articles from entry. 

Whenever the existence of any such 
unfair method or act shall be estab- 
lished to the satisfaction of the President 
he shall direct that the articles con- 
cerned in such unfair methods or acts, 
imported by any person violating the 
provisions of this chapter, shall be ex- 
cluded from entry into the United States, 
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and upon information of such action by 
the President, the Secretary of the Trea- 
sury shall, through the proper officers, 
refuse such entry. The decision of the 
President shall be conclusive.” 


Other sections of the new Tariff Act 
may also be applicable, such as Section 
307, Convict Labor, with a forced labor 
provision which will be effective Janu- 
ary 1, 1932; Section 303, Subsidized 
Foreign Competition if a duty be placed 
on pulpwood by the United States; Sec- 
tion 304, Marking of Imported goods; 
or Sections 201 and 202 of the Tariff 
Act of 1921, Anti-Dumping provision. 

Forestry practice has been built up in 
America around the idea of a future rea- 
sonable value in stumpage based on 
American ideas of a living wage for the 
laborer, and a proper return to the man- 
ufacturer and the capitalist. We should 
strive to protect our stumpage values 
now and in the future through embar- 
goes on all wood imports where stump- 
age values and fit living conditions are 
disregarded. Replies that Russia will 
soon become Europeanized and demand 
our standards of living, that the Com- 
munist idea will soon fall by itself, that 
the export plan is only a temporary ex- 
pedient and that Russia has not the re- 
sources and cannot acquire the brains 
to exploit them, are based on little 
knowledge of the facts. 


Complaisance based on greed for her 
temporary trade is unthinkable and 
might easily be paid for later in blood. 
Arguments that America is short of wood 
for lumber, pulp and paper, and that 
Russian import is desirable to conserve 
our future supplies is beyond the point. 
It takes many years to renew a forest 
and the action we have and are taking to 
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conserve and replant presupposes im- 
proved land to have a reasonable future 
value. Meanwhile, we should cut our 
own mature forests to give our nationals 
work, prosperity and the ability to pay 
their taxes, we should not cease to aid 
and assist our closest neighbor and best 
customer, Canada. A diversion of this 
trade to Russia is both short-sighted 
and unpatriotic. The argument that 
Russian spruce is superior to native 
American spruce for the purpose of lum- 
ber or pulp is untrue. Careful labora- 
tory tests show practically no difference 
in the desirability. It is true that the 
wood is excellently made, is of good 
quality and free from admixture of the 
balsam fir but it is no better than an 
equal quantity of American spruce if so 
fitted. 

I think the situation merits the careful 
analysis of the foresters of America and 
Canada to see what effect the continuous 
unrestricted competition of Russian 
woods produced under _ conditions 
wholly foreign to our own, will have on 
American and Canadian wood-using in- 
dustries, on the further practice of for- 
estry and incidentally on their own pro- 
fession. 


W. R. Brown, 
Brown Company, Berlin, N. H. 
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CoMPRESSION Woop AS A CAUSE OF 
DIsTORTION OF SOFTWOOD LUMBER 


There is a peculiar type of wood that 
occurs to a greater or less degree in all 
coniferous tree species. This wood has 
been called “compression wood” be- 
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cause it is commonly found in the lower, 
or compression, side of branches and 
leaning trees. Other names for wood 
of this type are “rotholz,” “hard grain,” 
and “timber bind.” The most outstand- 
ing characteristic of compression wood 
is its tendency to shrink along the grain 
to a much greater extent than does nor- 
mal wood, thereby often resulting in 
considerable bowing, splitting, twisting, 
and occasionally in checking across the 
grain. 


HOW COMPRESSION WOOD BEHAVES AS 
THE MOISTURE CONTENT CHANGES 


Normal wood in seasoning from a 
green to an air-dry condition of 12 per 
cent moisture content shrinks only a very 
small amount along the grain—usually 
less than one-tenth of 1 per cent. A 
shrinkage of one-tenth of 1 per cent in 
a board 16 feet long would cause a 
shortening in length of about 3/16 inch. 
Compression wood, on the other hand, 
often shrinks as much as one-half of 1 
per cent under the foregoing conditions 
or more than five times as much as nor- 
mal wood. A shrinkage of one-half of 
1 per cent in a board 16 feet long 
would mean a shortening of nearly an 
inch in length as the board dries to an 
air-dry condition. Frequently, however, 
the shrinkage of compression wood is 
even greater. 

If a board is composed of both com- 
pression wood and normal wood, the 
shrinkage of the compression wood will 
be more or less retarded by the lower 
shrinkage of the normal wood attached 
to it, but the shrinkage will still be suffi- 
cient to cause the lumber to bow or 
twist considerably. Figure 1 shows two 
pieces of lumber that bowed and split 
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because they contained compression 
wood on one side only. A board with 
a streak of compression wood bounded 
on each side with normal wood often de- 
velops cross breaks in the compression 


wood because of the difference in the 


longitudinal shrinkages of normal and — 


compression wood: “Small pieces of two 
such boards are shown in Figure 3, both 
of which had a band of compression 
wood through the center. 

Boards containing compression wood 
that are fastened in place before they 
are thoroughly dry often cause butt 
joints of flooring and siding to open up 
with subsequent drying. Figure 2 shows 
siding in which such a condition oc- 
curred. A few instances have also been 
known where floors and roofs either 
bowed up or sagged because one or 
more of the horizontal supports on 
which they rested contained compres- 
sion wood on one side and curved with 
subsequent change of moisture. 


HOW COMPRESSION WOOD MAY BE 
RECOGNIZED 


Compression wood is readily recog- 
nized by its appearance. The annual 
growth rings in compression wood are 
usually relatively wide and they appear 
to have an unusually large amount of 
summerwood, which is the darker- 
colored portion of the ring. The sum- 
merwood, however, occurring in com- 
pression wood is not so hard nor so 
flinty in appearance as is normal sum- 
merwood. The usual clear line of de- 
marcation between 
summerwood of the same annual ring 
in the southern yellow pines, Douglas 
fir, and some other conifers is lacking in 
compression wood. In the soft pines, 


springwood and 


\ 
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Ficure 3.—The breaks across the grain developed as a result of the excessive longitudinal 
shrinkage of compression wood bounded on each side by normal wood. 
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spruces, and true firs, where there is 
normally a more gradual transition 
from springwood to summerwood, the 
compression wood can be distinguished 
by its larger percentage of summer- 
wood. There is a “dead” or “lifeless” 
appearance in boards containing com- 
pression wood because of the lack of 
contrast between the springwood and 
summerwood. This is especially notice- 
able when it is compared directly with 
normal wood. 

Because compression wood commonly 
forms on the lower side of leaning trees, 
it is found on only one side of an an- 
nual ring. A few instances have been 
known where the compression wood 
grew first on one side of the tree and 
then on another, but in each case the 
compression wood was in only one part 
of any one annual ring. Most com- 
monly, however, compression wood is 
found on one side of a single log at a 
given height and, since the annual rings 
are wider on the compression wood site, 
the growth center of the log is not in 
the approximate geometrical center of 
the log. This eccentricity .of annual 
growth layers together with the darker 
color of the wood makes compression 
wood identifiable even before it is cut 
into lumber. In addition logs contain- 
ing compression wood are usually 
crooked or have long sweeping curves. 

While in the aggregate the amount of 
softwood lumber containing compres- 
sion wood amounts to a considerable 
percentage of the total amount sawed, 
that which would cause serious trouble 
in the utilization of the lumber can be 
readily recognized. This is especially 
true if the moisture content of the lum- 
ber is reduced to that of an air-dry con- 
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dition or lower, since the pieces are then 
often twisted out of shape in addition to 
having an appearance different from 
normal wood. For many uses slightly 
bowed or twisted pieces can be utilized 
satisfactory. In pieces containing the 
more pronounced compression wood the 
longitudinal shrinkage is much greater. 
If, however, the use requirements are ex- 
acting, the pieces containing compres- 
sion wood can be eliminated by careful 
selection. In many instances trouble 
caused by the excessive longitudinal 
shrinkage of compression wood can be 
avoided by having the lumber at the 
proper moisture content at the time it is 
fastened in place. 
compression wood will stay in place 
satisfactorily if the moisture content re- 
mains unchanged. 


Lumber containing 


M. Y. Pittow, 
U. S. Forest Products Laboratory. 
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AMERICAN INGENUITY AND 
REFORESTATION 

Means of speeding up artificial re- 
forestation in the United States are sug- 
gested by two writers in the April 1930 
issue of the JouRNAL OF Forestry (3, 
2). Wakeley and Strong present forcible 
arguments for tackling the task immedi- 
ately. They suggest means of cutting 
time and labor down to a minimum, the 
former suggesting planting in elongated 
blocks, the latter reviving the idea of 
“spot planting.” Both depend upon 
natural seeding to spread the forest into 
the surrounding areas. The factor of 
time needed for this natural spread, 
however, is not sufficiently emphasized. 
The longer areas are allowed to remain 
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unproductive, the more difficult the 
problem of reforestation becomes. A 
forty-year wait may mean that the site 
will have been taken over by scrub 
vegetation and can then be restocked to 
useful timber trees only by laborious 
methods, sometimes even including cul- 
tivation before planting. Economically 
idle acres will remain as such, notwith- 
standing their forest potentialities. 
America’s present niche in the hall of 
fame is based primarily upon its ability 
to reduce work to terms of machines 
with mass production as the goal. 
Planting seems to offer little opportunity 
for applying such principles; seeding 
holds great possibilities. Almost with- 
out exception, direct seeding in the past 
has been a difficult job. Experience has 
taught that the time, labor and costs are 
greater per tree produced in the final 
crop by hand seeding than by hand 
planting, under conditions. 
What possibilities are there for using 
seed-planting machinery in place of 
manual labor? The limiting factors 
are topography, ground cover, present 
growth, seed supplies, rodents and birds. 
Machines are necessarily limited to 
level or rolling topography, but a sur- 
vey of available planting sites would 
probably reveal that the acreage of this 
type of country is sufficient to utilize the 
resources of any reforestation program 
likely to be inaugurated within the next 
20 years. Machinery would be par- 
ticularly adaptable to the areas most in 
need of reforestation, i.e., the Lake 
States, and the southern pine. Debris is 
of minor importance. Areas which are 
most in need of artificial regeneration 
have been burned repeatedly. The few 
remaining logs or stumps could be 
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avoided. 

Brush growth may offer some ob- 
stacles. At the present time when it is 
inexpedient to broadcast burn even for 
silvicultural purposes, the removal of 
brush, particularly when it occurs in 
large sizes, may be impractical, offering — 
a restriction to ‘machine sowing. Seed- 
ing is, however, much more mobile than 
planting. It is easily possible to make 
plans to take advantage of areas burned 
accidentally, thus temporarily removing 
the brush cover, accomplishing much 
the same purpose that a regulated fire 
might do. 

Most seeds of forest trees are capable 
of use in machines. Some, like long- 
leaf pine, with comparatively soft coats, 
may call for especially designed ap- 
paratus to avoid injury. 

Probably the limiting factor to direct 
seeding in the past has been caused by 
rodents and birds. Time after time, the 
entire supply of forest seed has been 
consumed, notwithstanding precaution- 
ary measures. It would, therefore, be 
necessary to devise means of sowing 
seed effectively but inconspicuously. 
For such a purpose the machine is as 
adaptable as hand labor. 

Work has already been started along 
these lines in New Zealand (1). Two 
machines have been utilized, one, an 
agricultural seed drill with adjustable 
feed, from which all but the end colters 
have been removed. These colters have 
been adjusted to pass over obstacles and 
have attachments for covering the seed. 
The other type consists of a disc plow © 
arrangement whereby the seed is drop- 
ped in the soil and is immediately 
covered over by another disc. This is 
particularly advantageous where the 
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seed is likely to be tampered with by 
birds. Either of these machines is 
adapted to obtaining mixed stands, the 
first by altering the species of seed for 
separate colters, the second by using the 
machines in gangs. Such mechanical 
contrivances, adjustable as to depth of 
sowing and uniformity of seed distribu- 
tion, are real moves toward industrializ- 
ing reforestation. 

American foresters are not lacking in 
ingenuity or inventiveness. It would 
seem that some type of machine could 
be designed and perfected to meet the 
pressing need for seeding up of areas 
needing reforestation. 
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Douctas Fir InpusTrY SEEKS PRICE 
STABILIZATION 


The hectic and nervous lumber price 
fluctuations put the lumber industry at 
the mercy of the speculative buyer and 
reduces materially its own financial 
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strength. Financial strength of the 
lumber industry, in turn, is a necessary 
prelude to industrial forestry. It is, 
therefore, of considerable interest to 
learn that in the Douglas fir region a 
start is being made toward price stabili- 
zation. The West Coast Lumberman 
calls it “the most important step taken 
by the Douglas fir lumber industry in 
years.” 

The plan of stabilization is simple. 
Each firm is to prepare its own list of 
minimum prices as heretofore, but 
herein lies the difference; the mill is not 
to go under the price while the list is in 
force. Thus the plan merely fixes the 
bottom price, although it depends of 
course upon each participant in the 
plan to stick to the agreement. Mills 
entering the plan control eighty per cent 
of the output of Douglas fir. 


Coming at a time when fundamental 
conditions in the industry are on the 
mend, the “‘firm-price” policy should be 
an additional and potent element of 
strength. 
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STATE Foresters Hotp ANNUAL 
MEETING 


The Association of State Foresters 
held its eleventh annual meeting in 
Portland, Longview, and Seattle, Octo- 
ber 1 to 4. Twenty-two states sent their 
A number of the dele- 
gates came from great distances—sev- 
eral from New England, several from 
the Atlantic States, and one from 
Florida. Papers included “Federal 
Taxation Inquiry” by F. W. Besley of 
Maryland; “National Forest Purchase 


state foresters. 


1180 


Program” by Frederick Dunlap, of Mis- 
souri; “State Parks versus State For- 
ests” by G. R. Phillips, of Oklahoma; 
“National Survey of Forest Resources” 
by Edmund Secrest, of Ohio, with dis- 
cussion led by C. M. Granger; “Ad- 
ministration of Clarke-McNary Coopera- 
tive Fund” by A. W. L. Bazeley, of 
Massachusetts, and “Use of Airplanes in 
Forest Fire Control” by C. C. Scott, of 
Portland, Oregon. Extension work 
came in for spirited discussion at one 
session. In some states it was reported 
that there is a tendency for extension 
work to take over administrative duties 
usually considered a more proper func- 
tion for the State Foresters’ offices. 

New officers of the Association are: 
President, E. O. Siecke, Texas; Vice- 
President, Ben E. Bush, Idaho; Secre- 
tary-Treasurer, R. F. Wilcox, Indiana; 
Executive Committee, Frederick Dun- 
lap, Missouri, and J. H. Foster, New 
Hampshire. 
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Forestry ScHoox at Nancy Deco- 
RATED BY LEGION OF Honor 

The Cross of Chevalier of the Legion 
of Honor was recently conferred upon 
the forestry school, I’ Ecole Nationale 
des Eaux et Foréts, at Nancy. The 
honor is a recognition of a century of 
distinguished service to French forestry 
by the school and its graduates and for 
their brilliant conduct and sacrifice in 
times of war. The presentation was 
made by M. André Tardieu, and the 
ceremony was held at Nancy in the pres- 
ence of many notables of French poli- 
tical and civil life, a number of whom 
made addresses. A section of an infan- 
try regiment and the bugle corps of the 
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local battalion of “chausseurs” supplied 
the military honors. 

American foresters have always held 
the forestry school at Nancy in highest 
esteem. It is gratifying to them to learn 
of the high distinction conferred upon 
it. 
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PHILIPPINE SCHOOL OF ForRESTRY CELE- 
BRATES TWENTIETH ANNIVERSARY 
The School of Forestry of the Univer- 

sity of the Philippines celebrated the 

twentieth anniversary of its founding on 

June 14 and 15, 1930. Since its estab- 

lishment the school has graduated 435 

students, many of whom remained in the 

Philippine Bureau of Forestry and now 

hold positions of responsibility. Some 

of its graduates have come to the United 

States to attend forestry schools and 

have returned with advanced degrees. A 

considerable number are in responsible 

positions in Borneo, Guam and other 
south Pacific regions. 

The school came into being when the 
officials of the Bureau of Forestry found 
it necessary to train its own personnel. 
Premier credit goes to Major George P. 
Ahern, first Director of the Bureau, for 
obtaining the establishment of the school 
and for the ideals and zeal that have 
characterized it since the school started 
with a staff of American teachers, most 
of whom are foresters and who gave the 
school an excellent start. Americans are 
still on the teaching staff but Filipinos 
now predominate. 

The July issue of The Makiling Echo, 
published quarterly by the Bureau of 
Forestry, is devoted almost in its en- 
tirety to a history of the school through 
letters and notes from prominent forest- 
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ers responsible for or interested in the 
school in its early years, among them 
Major George P. Ahern, Gifford Pinchot, 
Henry S. Graves, R. C. Bryant, H. M. 
Curran and others. There are also con- 
gratulatory letters from such officials as 
the Governor-General; the President and 
Acting President of the Philippine Sen- 
ate, Messrs. Quezon and Osmena; and 
Dr. Palma, President of the University 
of the Philippines. Arthur Fischer, 
Director of the Bureau of Forestry and 
Dean of the school, in an article, gives 
many details concerning its founding 
and development and a description of its 
curricula. 


BAB 


Forest SERVICE TRAINING SCHOOL 


The sixth annual session of the Forest 
Service Training School for the Califor- 
nia Region opened on October 6, 1930, 
with thirty-three men in attendance. All 
men appointed to the Forest Service in 
California during the past year were or- 
dered to attend, together with a number 
of the “old-timers”. In addition to the 26 
Forest Service officers, the group in- 
cluded representatives from the National 
Park Service, State Division of Forestry, 
State Division of Fish and Game and the 
Los Angeles County Forestry Depart- 
ment. The school is at Quincy on the 
Plumas National Forest and occupies 
buildings of the Region’s experiment 
station. 

The course of study offered at the 
ranger school, which extends over a 
period of six weeks, comprises concen- 


1181 


trated training in various phases of for- 
estry work as applied to California con- 
ditions. Specialists from the Regional 
Office and from the California Forest 
Experiment Station serve as instructors, 
assisted by men from the Forests, each 
man covering a certain branch of the 
work, 

The establishment of the school is 
based upon the belief that the thorough 
training of men under actual field con- 
ditions will do much toward advancing 
their general knowledge of their jobs. 
The object of the school is to teach the 
men who attend the groundwork under- 
lying Forest Service activities, as well as 
something of policies and the reasons 
for them, so that they may have a better 
foundation and background for benefit- 
ing from experiences met with in con- 
nection with their regular work in the 
field. In other words, the aim is to show 
“what it is all about”, and to present to 
them a comprehensive picture of for- 
estry and forest administration in Cali- 
fornia. 


J. N. Gisson, 
U. S. Forest Service. 
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ERRATA 


In the first column on page 806 in 
the article entitled “A Forest Policy for 
the Nation” in the JourNAL oF For- 
ESTRY for October, 1930, the figure 
470,000 in the twenty-second line should 
be 470,000,000. 
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Canapba’s Forest RESOURCES 


A circular, published recently by the 
National Development Bureau of the 
Canadian Department of the Interior, 
Ottawa, gives the following statistical 
information on Canada’s forest resources 
and forest industries: 

The forest area has been estimated at 
1,151,454 square miles (over 32 per cent 
of the land area of the Dominion), of 
which about 27 per cent carries mature 
merchantable timber; 48.2 per cent ac- 
cessible young growth and the balance 
being ai present inaccessible. 

The volume of standing timber has 
been estimated at 224,304 million cubic 
feet capable of being converted into 
424,637 million board feet of lumber 
and 1,121,993,000 cords of pulpwood. 

The value of primary forest produc- 
tion in 1928 was over $213,000,000, the 
main items being: logs and bolts for 
saw-milils, $76,000,000; pulpwood for 
domestic use and export, $75,000,000; 
firewood, $41,000,000; hewn railway 
ties, $6,000,000; poles and mining tim- 
ber, $6,000,000. 

In 1928 Canada’s lumber industry pro- 
duced 4,337,253,000 board feet of sawn 
lumber, valued at $103,590,035; 908,446 
cords of pulpwood, $11,030,608; 2,865,- 
quantities of box shooks, veneer, pick- 
ets, staves, spoolwood, heading and 
other miscellaneous products; bringing 
the total value of the products to 
$139,4.24,754. 

994,000 shingles, $10,321,341; 1,138,- 
417,000 lath, $4,802,616; 6,637,669 
sawn ties, $4,301,598; as well as large 

Pulp and paper making holds the 
premier position in output value of the 
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Dominion’s manufactures, Quebec con- 
tributing 56 per cent, Ontario 30 per 
cent, British Columbia 7 per cent, and 
Nova Scotia, New Brunswick and Mani- 
toba the balance. In 1928, 73 per cent 
of the 3,608,045 tons of pulp valued at 
$121,184,214 was for use in 77 paper 
mills, 24 per cent was exported to the 
United States mainly, and 3 per cent 
sold to the trade in Canada. 

The production of paper was 2,849,- 
687 tons valued at $184,462,358, news- 
print accounting for over 84 per cent of 
the tonnage. Canada ranks second in 
paper output, but first in newsprint, the 
exports of the latter—almost all to the 
United States—being greater than those 
of all other countries combined. 
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THE IMFORTANCE OF THE CELLULOSE 
InpustTRY In GERMANY’S INDUSTRIAL 
Lire ? 


The following figures and excerpts 
from Direktor Otto Clemm’s speech, 
June 2], 1930, at the “Darmstadt Tech- 
nische Hochschule,” as reported in Der 
Papier-Fabrikant of June 29, 1930, show 
the steady progress made by the German 
cellulose industry during almost 40 
years. This progress was broken tem- 
porarily during the years of the war; 
but after the war the industry quickly 
recovered and since 1925 production 
has exceeded pre-war figures. In short 
tons: 


1892... 161,266 1912... 869,715 
1607 eles 276,347 191s 2s 925,271 
1800 es 341,713 1919 291,007 
190g 395,726 19002) = 513,672 
1904.53 411,158 1921s =s 613 G8) 
1905 5. 457,455 1099 Sen 796,963 


1 From “Pulpwood” American Paper & Pulp Association, August, 1930. 
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1906... 504,853 1923... 744,053 

1907... 584,219 1924. 806,884 

1O0gee 639,334 19205 = 1,000,888 

1900 es 674,608 1926______1,064,822 

L102 == 753,973 1927_____1,180,563 

VO) es 793,656 19232 1,262,134 
1929_____ 1,319,623 


Production of cellulose in 1929 was 
1,319,623 tons in value of about $77,- 
430,000. Of this production 1,209,509 
tons or 96% was sulphite, 45,497 tons 
or 4% was sulphate, in addition, there 
was produced 64,617 tons straw pulp. 
Consumption of pulpwood for the cellu- 
lose was about 257,690,000 cubic feet 
and of straw about 152,117 tons. The 
cellulose industry employed about 21,- 
000 workers in 1928 with a payroll of 
approximately $10,721,250. When one 
bears in mind that the paper industry is 
built on the cellulose industry, one 
realizes its importance to the wage earn- 
ers. The cellulose industry is also an 
important factor in coal production as 
it consumes yearly about 1,432,990 tons 
coal. 

Exports have played an increasingly 
important réle in the cellulose industry, 
as will be seen from the following table. 
Figures are in short tons: 


1392==— eo LS 19265 == 259,041 
1913___198,414 192 216,051 
O24 oe ee 155,424 1923S 265,213 
1925 192,003 1929- 302,030 


At present the German forests fur- 
nish about 123,550,000 cubic feet of pine 
and spruce pulpwood. 

From the foregoing it will be seen 
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that the pulp and paper industry is of 
great importance to German forestry. 
It has a permanent market for its ca- 
pacity production of all species of wood 
grown. In fact Germany cannot fill com- 
pletely her own demand without draw- 
ing too heavily on her forest resources. 
For this reason the pulp and paper in- 
dustry imports considerable quantities 
of puipwood from Russia, Finland, 
Poland and Czecho-Slovakia. The fol- 
lowing figures are believed to be fairly 
accurate: 


Consumption Cubic Feet Imports 
1924 169,440,000 60% 
1925 204,740,000 60% 
1926 204,740,000 60% 
1927 229,450,000 60% 
1928 243,570,000 60% 
1929 257,690,000 66% 


The importance of having an inde- 
pendent pulp and paper industry is 
realized more and more by countries 
owning within their borders the neces- 
sary basic raw materials. Illustrating 
examples are the new Eastern States 
formed after the war, which are rapidly 
developing paper industries of their 
own. But also in other countries, those 
without basic raw materials, such as 
France, Italy and England, there is an 
endeavor to become independent at 
least as regards printing papers. 

The German Cellulose industry is at 
present undergoing a crisis, being ob- 
viously influenced by the general busi- 
ness stagnation. 
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Procress REPORT OF 
Forest Poticy COMMITTEE 


In accordance with the action at the 
last annual meeting in Des Moines, the 
policy statement was submitted to all 
the Sections of the Society. The state- 
ment was then completely redrafted by 
the Sub-committee in the light of the 
suggestions received, and was submitted 
to the full membership of the Policy 
Committee in May. 


On September 18th two important de- 
cisions were reached at a meeting of the 
Sub-committee at which Dean Henry S. 
Graves was present. First, the reor- 
ganization of the conservation activities 
of the Federal Government was dis- 
cussed, since there was good reason to 
believe that President Hoover would 
take up this question in his message to 
Congress early in December. Since the 
President had already stated that reor- 
ganization proposals encounter selfish 
opposition from Bureau Chiefs, it was 
important that the Society of American 
Foresters should avoid being placed in 
the position of objecting after his plan 
is made public. It was therefore neces- 
sary for the Society to present a con- 
structive plan in time to receive con- 
sideration before the President’s mes- 
sage had been completed. The Sub- 
committee felt that this qusetion over- 
shadowed in importance, at the present 
moment, all other questions of Forest 
Policy, since anything which would in- 


jure the efficiency of the Forest Service 
would set back the whole forestry move- 
ment. The Sub-committee therefore took 
upon itself the responsibility of drawing 
up a constructive plan for the reor- 
ganization of the Federal Bureaus which 
have conservation as a major purpose. 
There was no time to submit this plan 
to the full membership of the Policy 
Committee. On September 30th, after 
several further meetings, the Sub-com- 
mittee agreed upon a statement, drafted 
by Ward Shepard, and sent it to the 
members of the Executive Council. This 
was done during President Redington’s 
absence in the field so that the Council 
would be ready to act upon it when he 
should return to Washington in the 
middle of November. The statement, 
with minor modifications, was approved 
by the Council and will be submitted to 
President Hoover about the 15th of No- 
vember over the signature of the Execu- 
tive Secretary as the contribution of the 
Society of American Foresters to this 
important problem. 

The second decision reached at the 
September 18th meeting above referred 
to, was to entirely redraft the policy 
statement. So many divergencies of 
opinion have arisen as to the details of 
a forestry program that it was felt that 
it would be best to obtain agreement on 
a set of principles before attempting to 
draw up a program. The Sub-com- 
mittee has had many meetings at which 
principles have been discussed and 
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drafts revised. The burden of making 
the numerous drafts has been ably car- 
ried by Ward Shepard. It is hoped that 
the statement will be in form to submit 
to the full membership of the Policy 
Committee by about the middle of No- 
vember. This statement, as modified by 
the members of the Committee, will be 
presented at the annual meeting in 
Washington at the end of December. If 
the meeting so decides, the statement 
will then be submitted to the full mem- 
bership of the Society for letter ballot. 
The principles, or such of them as are 
approved by the Society, will serve as a 
basis for drafting a program covering 
the activities which need to be under- 
taken to place our forest resources in 
sound condition. 
BARRINGTON Moore, 
Chairman, Forest Policy Committee. 
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A PLAN FoR REORGANIZING THE Con- 
SERVATION WORK OF THE FEDERAL 
GOVERNMENT! 


President Hoover, in his message to 
Congress on December 2, 1929, said: 


“The conservation of natural resources 
is spread among eight agencies in five 
departments. They suffer from conflict 
and overlap. There is no proper de- 
velopment and adherence to broad na- 
tional policies and no central point 
where the searchlight of public opinion 
may concentrate itself. These functions 
should be grouped under the direction 
of some such official as an assistant sec- 
retary of conservation. The particular 
department or Cabinet officer under 
which such a group should be placed 
is of secondary importance to the need 
of concentration.” 
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The Society of American Foresters, 
the national organization of professional 
foresters in whose membership are in- 
cluded many men who have had a large 
share in shaping the American conserva- 
tion movement, strongly endorses the 
proposal to reorganize the conservation 
activities of the Government. In the 
opinion of the Society, sound organiza- 
tion of federal conservation must take 
into account not only the nature, tech- 
nique, and major purpose of conserva- 
tion, but also the historical development 
of the conservation movement. 


THE NATURE OF CONSERVATION 


Conservation as an organized social 
and political movement had its origin 
in the forestry movement, but has spread 
to many other natural resources. Con- 
servation is not a method, but rather a 
basic principle of social action appli- 
cable to very diversified natural re- 
sources. Consequently there is no single 
technique of conservation: its methods 
vary as widely as the resources to be 
conserved. The unity of the conserva- 
tion movement, therefore, lies in the 
unity of social purpose, rather than in 
the technology employed to achieve that 
purpose. The basic difficulty of reor- 
ganization lies in giving due emphasis 
to the social purpose without making an 
arbitrary and illogical grouping of tech- 
nical services, or ignoring the ultimate 
ends of the particular conservation ac- 
tivities involved. 

There are two great groups of natural 
resources to be conserved; inorganic, 
non-renewable resources, such as coal, 
oil, gas, metals and waters; and organic, 


*Proposed by the Society of American Foresters. 
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or renewable resources—animal and 
plant life (including forests), which, 
with their underlying soil, constitute the 
source of all food, fibre, and wood. 

These two kinds of natural resources 
differ markedly in their nature and in 
the methods by which they are con- 
served. 

In the case of inorganic, non-renew- 
able resources, the only possible con- 
servation consists in thriftily using 
diminishing supplies, extracting them 
without waste and utilizing them effi- 
ciently. To these purposes, the physical 
and chemical sciences and engineering 
contribute most. The problem is pri- 
marily an engineering problem. 

In the case of organic resources, 
conservation includes much more. What 
is to be preserved is not primarily inert 
substances, but the vital power of repro- 
duction and growth. Dealing as it does 
with living things, organic conservation 
must learn and apply not only the arts 
of saving and of efficient utilization, but 
the biological sciences that must be used 
in controlling the reproduction, growth, 
and improvement of plants and animals, 
and in safeguarding the physical condi- 
tions, especially soil and waterflow, on 
which all animals and plants depend. 
Organic conservation is therefore pri- 
marily a biological problem. 


THE CONSERVATION OF ORGANIC 
RESOURCES 


The greater part of all federal con- 
servation activities relating to organic 
natural resources are and have been for 
many years centered in the Department 
of Agriculture. This Department minis- 
ters in multitudes of ways to the pro- 
ductivity of almost our entire land area, 
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public and private. 

The primary function of the Depart- 
ment of Agriculture since its creation 
has been to develop our agricultural 
resources, certainly the most important 
of our national conservation activities. 
This function has been exercised through 
such activities as*soil classification, the 
development of soil fertility, and the 
prevention of erosion; animal and plant 
breeding; combatting plant and animal 
diseases and insects; improving the arts 
of agriculture, range management, and 
animal husbandry; and carrying on a 
wide range of economic, marketing, and 
regulatory activities. 

Slightly later in origin but codrdinate 
with agriculture as a major function of 
the Department has been its work in 
forest conservation. For more than fifty 
years the Department of Agriculture has 
carried on an ever increasing range of 
forestry work, which now affects the 
bulk of all forest lands, public and 
private, and constitutes by far the greater 
part of all forestry work in the United 
States. Under various acts of Congress, 
these activities include the administra- 
tion, protection, and development of the 
National Forests (160 million acres) ; 
financial codperation with practically 
all forested states in the protection of 
state and private forest lands, and in 
reforestation and forest extension; ex- 
tensive research in all phases of forestry 
and forest utilization; and (as executive 
agent of the National Forest Reserva- 
tion Commission) the purchase of forest 
lands for National Forests. 

The grouping of forestry with agri- 
culture is entirely logical, both theo- 
retically and practically. In its basic 
principles, forestry is closely analogous 
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fo agriculture, for the same natural ele- 
ments and the same laws of plant growth 
are involved in both cases. In practice, 
forestry is inseparably related to agri- 
culture. One-third of our forest land is 
owned by farmers, and its proper man- 
agement is an integral part of farm 
management. Moreover, in many regions 
agriculture cannot prosper unless ex- 
tensive interspersed areas of low-grade 
land are used for forest production, thus 
creating rural industries, taxable wealth, 
and markets for surplus farm labor and 
farm produce, and keeping submarginal 
land out of agricultural production. 
Moreover the forest problem as a whole 
is merely a part of the national land 
problem and should be worked out in 
full codrdination with the agricultural 
and grazing land problems. 

A third major function of the Depart- 
ment of Agriculture has long been the 
conservation of wild life. The Depart- 
ment has charge of the chief part of all 
federal wild life activities (except fish- 
eries), including an extensive program 
of biological research, the administra- 
tion of the migratory bird law, the 
migratory bird refuge law, and many 
federal refuges, and the control of ani- 
mals inimical to domestic livestock and 
game. 

Game production is intimately asso- 
ciated with agriculture and forestry: for 
the nation’s farms will produce most of 
the small game and the forests will pro- 
duce most of the big game. The Depart- 
ment of Agriculture has the research, 
educational, and administrative facili- 
ties to promote game production as an 
integral part of its program of agricul- 
ture and forestry. 

To bring its great facilities to fruition 
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in practice, the Department of Agricul- 
ture has built up, in codperation with 
the states, a vast machinery of education, 
the Extension Service, which through the 
county agent system has had a profound 
influence in improving soil productivity, 
farm management, and rural living con- 
ditions, and which will have an ever 
increasing scope in developing forestry 
and game production throughout the 
public and private lands of the United 
States. 

Underlying and ministering to all its 
functions of education, regulation, and 
public land management, the Depart- 
ment conducts a great program of re- 
search, dealing with the physical, chemi- 
cal, engineering, biological, and eco- 
nomic phases of agriculture, forest, and 
wild life production and utilization, and 
the conservation of the underlying soil. 
These research functions are exercised 
through an extensive but closely-knit 
group of technical bureaus, laboratories, 
and experiment stations, whose activi- 
ties, infinitely diversified and specialized 
are yet integrated to the common pur- 
pose of conserving organic resources. 

The far-flung conservation work of 
the Department of Agriculture concerns 
both private and public land, and has 
extended beyond research and education 
into the field of public land adminis- 
tration. For many years it has success- 
fully managed the vast resources of the 
Likewise in the ad- 
ministration of numerous federal game 
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refuges, in the execution of the migra- 
tory bird law, and in the administration 
of many regulatory and inspectional 
laws, the Department has long demon- 
strated expert administrative capacity 
founded on expert scientific services. 
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The administration of public lands as 
a part of federal conservation is for the 
major purpose of maintaining their pro- 
ductivity through technical management. 
Consequently, public land administra- 
tion as such is merely a means to the end 
of conservation. The separation of pub- 
lic land administration from the under- 
lying technology of soil productivity 
would be an artificial basis of organiza- 
tion. It cannot be too strongly em- 
phasized that all these functions—re- 
search, education, and administration, 
in the closely interrelated fields of agri- 
culture, forestry, and wild life—con- 
stitute an integral and indivisible unit 
directed to organic conservation; and 
that to split off any of these functions 
would weaken the unity and purpose of 
the nation’s program of organic con- 
servation. 


THE HISTORICAL BASIS FOR CONSERVA- 
TION REORGANIZATION 


Although federal conservation is by 
no means limited to the management of 
publicly owned lands, the administra- 
tion of these lands will play an impor- 
tant part in reorganization. No sound 
policy of public land administration as 
part of a broad national conservation 
program can be based on theory that 
ignores the historical evolution of pub- 
lic land policy during the past century. 

The proposal has often been made to 
concentrate all public land administra- 
tion in the Interior Department. This 
proposal has been based on the often- 
repeated assertion that the Department 
of the Interior has always been the chief 
agency for the administration of federal 
lands, and that consequently all federal 
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land administration should be centered 
in that Department. This assertion is 
historically without basis and has been 
the cause of much confusion. It arises 
from using the word administration in 
two senses. From the standpoint of con- 
servation and of the reorganization of 
conservation activities, public land ad- 
ministration means the technical man- 
agement of land for the greatest pro- 
ductivity and service of all its resources. 
In the main, in this meaning of the 
word, the Department of the Interior 
has never administered public lands but 
has executed or administered the laws 
relating to land disposal. It has thus 
supervised the disposal of approxi- 
mately one billion acres of public lands, 
more than half our total land area; but 
of the vast area of public lands, dis- 
posed of or retained, it has not admin- 
istered, in the conservation sense, more 
than a small fraction, except for a short 
period of control over the National For- 
ests. Almost without exception, federal 
land management for soil productivity 
has been carried out by the Department 
of Agriculture. 

From 1898 to 1905 the Department of 
the Interior was charged by Congress 
with the administration of the National 
Forests. In 1905, however, on the urgent 
recommendation of the President, of 
many conservation agencies, and of all 
the administrative officials involved, 
Congress transferred the National For- 
ests to the Department of Agriculture. 
The Department of the Interior itself 
had repeatedly recommended the change. 
The transfer was in fact a sound re- 
organization of conservation work. All 
the technical and scientific forestry work 
of the Government, as well as a wide 
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range of biological activities closely 
related to forestry, were already con- 
centrated in the Department of Agri- 
culture. The Interior Department had 
neither the technically trained foresters 
nor the background of biological re- 
search needed for the successful manage- 
ment of the National Forests, which had 
as a result been detrimentally affected. 
The reasons for the original transfer 
have an added force today, because of 
the great technical advances of the De- 
partment of Agriculture in the inter- 
vening years. 

The grazing lands of the public do- 
main have never been administered in 
the conservation sense of management 
for forage production and watershed 
protection. For more than thirty years 
these lands have been devastated by 
overgrazing and trampling, which have 
injured or destroyed much of their plant 
cover and caused heavy erosion, and 
have brought instability and loss to the 
livestock industry. As long ago as 1905, 
experts proposed federal control of 
grazing on the public domain analogous 
to the system so successfully developed 
in the grazing management of the Na- 
tional Forests during the past quarter 
century. Repeated recommendations 
have been made by the organized live- 
stock industry, based on its experience 
of National Forest grazing administra- 
tion, to bring about federal control of 
the public domain under the Department 
of Agriculture. 

The devastation of the public grazing 
lands in the Continental United States 
and of the interior forests of Alaska 
clearly shows that the execution of land 
disposal laws has nothing to do with the 
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technical management of land resources 
for continuous production. 

With the exception of the National 
Parks (approximately 1/20th of the 
area of the National Forests and 1/80th 
of the area of public lands) and of the 
Indian forests, which properly speaking 
are not federal lands but Indian lands 
held in trust, all productive manage- 
ment of federal lands in the conserva- 
tion sense is carried on by the Depart- 
ment of Agriculture. Through 25 years 
of experience it has built up a tech- 
nically sound management of the Na- 
tional Forests for timber and forage 
production and watershed protection, 
and a practical, decentralized adminis- 
tration for handling its multitudinous 
business relations with the public. In 
its handling of the National Forests, the 
Department of Agriculture has long 
since won the confidence of the great 
body of forest users, of conservationists, 
of Congress, and of the people of the 
United States as a faithful and efficient 
steward of great public resources. The 
Department is extending similar prin- 
ciples of sound technical administration 
to the rapidly increasing federal wild 
life refuges. 


PROPOSED PLAN OF REORGANIZATION 


Recognizing the importance of a fur- 
ther concentration of federal conserva- 
tion activities so far as they can logi- 
cally be grouped together, the Society 
of American Foresters recommends that 
all organic conservation functions be 
centered in the Department of Agri- 
culture. The Department is already 
handling by far the most important and 
most extensive of the organic conserva- 
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PLAN for REORGANIZING FEDER 
Proposed by the SOCIETY 
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INSERVATION ACTIVITIES 
AERICAN FORESTERS 


=== inorganic Resource —> 


EPARTMENT OF INTERIOR FEDERAL WATER POWER 
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NON-RENEWABLE RESOURCES ~ Principally minevals, con- 
serv avoidance of waste and ovecproduction, and by 
improving fechnique of extraction arid utilization. 

BACKGROUND - physical sciences and engineering: 

CONTACTS- mostly large industries. 


FEDERAL OIL GEOLOGICAL 


MINERAL LANDS CONSERVATION RESEARCH “teollfg focecal 
DP cnisiration of (OIL Sane ee (GEOLOGICAL SURVEY) water ‘power. 
ee ereactiees| 
as, iy L, : . - esearvc nN muvet 
Ee rincral’| | CPEB | and water 
lands under leas- states in prevent ~ resources, etc. 
Ug law. ing waste and 


overproduction of 
oil and & through 
research, regula~ 
tion, etc. 


1192 


tion functions. It would be in the 
opinion of the Society unwise to split 
this work between two Departments. 
The Society therefore recommends that 
the following additional organic con- 
servation activities be transferred to the 
Department of Agriculture: 

1. The unreserved timberlands of the 
public domain, from the Interior De- 
partment, to be added to the National 
Forests. 

2. The interior forests of Alaska, 
from the Interior Department. These 
forests, whose preservation is essential 
to the future development of Alaska, are 
being devastated by fire and should be 
brought into the National Forest system. 

3. The public domain grazing lands 
from the Department of the Interior, 
these lands to be brought under a system 
of regulated use comparable to the graz- 
ing administration of the National For- 
ests (provided the Public Domain Com- 
mission and Congress decide for federal 
retention). The public domain prob- 
lem is primarily a problem of soil and 
plant conservation, erosion control, and 
animal husbandry, and its administra- 
tion is contributory to these major pur- 
poses. 

4. The Bureau of Fisheries from the 
Department of Commerce. This Bureau 
is primarily concerned with the bio- 
logical problem of fish propagation and 
with the regulation of fisheries and the 
Alaskan seal herds as a means to their 
conservation. 

5. Alaskan reindeer, from the Bureau 
of Education, Department of the In- 
terior. A biological and educational 
problem analogous to the animal hus- 
bandry and extension activities of the 
Department of Agriculture. 
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6. The National Parks from the In- 
terior Department. The plant and ani- 
mal life of the National Parks presents 
biological problems requiring the scien- 
tific background developed by the De- 
partment of Agriculture. Many of the 
technical and administrative problems 
of the National Parks, such as fire pro- 
tection, and road development, are very 
similar to those of the National Forests. 
In the case of the National Parks, the 
ultimate use is primarily for education 
and recreation; in the case of the Na- 
tional Forests, the ultimate use is partly 
commercial, but also to an important 
degree recreational and educational. In 
both cases, conservation is the all im- 
portant means by which their resources 
are perpetuated and made available, 
whether for industrial use, for recrea- 
tion, for education, or for protection. 

The Society is not unmindful of the 
advantages that would come from the 
complete concentration of all conserva- 
tion activities—organic or inorganic— 
under one Department. Yet to add to 
the Department of Agriculture the con- 
servation of inorganic resources—in- 
cluding water power, coal, oil, gas, 
phosphates, and other minerals, and in- 
cluding the activities of the Geological 
Survey, the Federal Oil Conservation 
Board, and the General Land Office in 
these fields of conservation—would 
probably make an unwieldy grouping. 
On the other hand, for the reasons fully 
set forth above, to split off a part of the 
organic conservation work of the De- 
partment of Agriculture would be to 
break up absolutely sound and long 
established functional relationships. 

There is a natural line of division be- 
tween organic and inorganic resources, 
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constituting as they do separate prob- 
lems and demanding different tech- 
nologies. The Society therefore recom- 
_ mends that the administration of the 
coal, oil, gas, phosphate, and other min- 
eral resources be assigned to the pro- 
posed Department of Public Works, if 
such a Department is created. 


BRR 


THE EXECUTIVE SECRETARY VISITS 
WESTERN SECTIONS 


The Executive Secretary visited the 
several western sections of the Society 
during the month of October for the pur- 
pose of becoming acquainted with the 
members and the forestry problems and 
to discuss the functions of his office. A 
relative lack of urgent interest in or near 
Washington during October caused the 
trip to be made at this time. Two meet- 
ings, the Association of State Foresters 
at Portland, Oregon, on October Ist, 
and the Ohio Valley Section meeting at 
Chillicothe, Ohio, on September 23rd 
somewhat controlled the itinerary and 
the time available. Meetings were at- 
tended at Missoula, Montana; Seattle, 
Washington; Longview, Washington; 
(special meeting to entertain the Associ- 
ation of State Foresters) , San Francisco, 
California; Ogden, Utah; Denver, Colo- 
rado; Albuquerque, New Mexico; and 
Chillicothe, Ohio. Stops were also made 
at Spokane, Washington; Coeur d’ 
Alene, Idaho; Portland, Oregon; and 
Flagstaff, Arizona. 

The fact that the early fall weather 
permitted most of the western men to be 
in the field, together with the limited 
time allowed for arrangements, made the 
attendance at several of the meetings 


1193 


rather small. There were, however, very 
thorough discussions of Society affairs at 
each place except Longview, Washing- 
ton, where the program did not permit. 
Generally the entire meeting was devoted 
to consideration of the services which the 
Society should render to its members 
and the public. The discussions of the 
meetings were followed up with personal 
conferences with individual members. 


MEMBERSHIP 


The discussions focused attention on 
the matters on which the Society is think- 
ing. The question of membership 
proved to be of great interest every- 
where. Briefly stated, there is a strong 
feeling that a rather liberal policy of 
admitting men to the Junior Grade 
should be followed. The change, if in- 
deed it would be a change, would come 
from a rather broad concept of the 
“Field of Forestry”. There are many 
members who would consider that the 
“Field of Forestry” includes every field 
of study that involves the management 
of the forest. At any rate there is a 
feeling that forestry embraces a wide 
field of public and technical service and 
that the full field is truly representative 
of the profession today. 

Thus, for example, the problems of 
coérdinating the grazing of sheep and 
cattle and the growing of forests involve 
technical knowledge of timber growing 
which, in the minds of many members 
of the Society, readily places men en- 
gaged on such work in the “Field of For- 
estry.” The problems of codrdinating 
game production and timber growing re- 
quire the technical forester’s knowledge 
of tree growth and men so employed 
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would likewise appear to be in the “Field 
of Forestry”. Similarly, many men de- 
veloping the recreation possibilities of 
our national and state forests and parks 
find their knowledge of technical for- 
estry very essential. This is true again 
for many who are protecting and de- 
veloping watersheds for water. 

There is also the plea for the recog- 
nition of the men who are handling the 
distribution of the products of the for- 
est, lumber, naval stores, pulp and 
paper, etc. Men who have the back- 
ground of knowledge of the proper man- 
agement of a growing forest and who are 
engaged in the distribution of forest pro- 
ducts would be considered eligible for 
membership in the Society by many 
members. This would readily include 
forest school graduates and others with 
the six years of creditable experience in 
forestry who are engaged in the distribu- 
tion of forest products. 

The change in membership policy 
which the above seems to imply is a 
recognition of the fact that under some 
circumstances a knowledge of correct sil- 
vicultural management of the forest may 
be helpful to other and perhaps more 
important ends than the growing of lum- 
ber, though not in conflict with that pur- 
pose. A tract of forest land may find its 
greatest value in providing recreation, 
water, game, grazing (temporarily or in 
part) or pulpwood. Since the proper 
management of each case involves in 
some measure the knowledge and prac- 
tice of the same principles of silvicul- 
ture as in timber growing the work is to 
that extent in the “Field of Forestry.” 

It is not, however, the disposition of 
these members to suggest lowering the 
standards for admission to the Society. 
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The same careful judgment of the indi- 
vidual application is considered neces- 
sary. Elevation to the Senior Grade is 
still a matter for very careful considera- 
tion. The fullest possible information 
on each applicant is considered essential 
and advancement is to be granted only 
to those who fully »meet the test of 
achievement. 


LEGISLATIVE ACTIVITY 


Society members also appeared 
greatly interested in the legislative ac- 
tivities of the organization. It is the gen- 
eral opinion that the Society may very 
properly engage in efforts to advance 
forestry as a profession. This effort 
must, it is felt, be restricted to measures 
that have the approval of the Society as 
a whole. The Society’s efforts must, 
moreover, be based on facts and be in 
keeping with its professional standing. 
All efforts of this nature must be care- 
fully supervised by the Council. Indi- 
vidual sections are already setting ex- 
amples. Certain sections through their 
official representatives have appeared 
before state legislatures in the interest 
of legislation and appropriations and 
before the governing bodies of their state 
universities on behalf of their forest 
schools. Suggestion has even been made 
that the national organization might 
lend its strength and prestige at times to 
the local cause on request. The Cali- 
fornia Section has accomplished very 
notable progress in securing recognition 
of the foresters place in the study of 
erosion control among the engineering 
societies of their region. Many other ex- 
amples might be cited. These sections 
are accomplishing things for their own 
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territory, even for the entire profession. 
The opinion and action of the sections 
and the members seems therefore to 
clearly favor participation in legislative 
measures. 


RECORD OF MEMBERS 


Some little interest was shown in the 
Society’s plan to obtain a detailed record 
of its individual members. To the more 
experienced members, such a record ap- 
peared useful for the selection of special 
men for special opportunities such as 
representatives at hearings, or on com- 
missions, authors of special articles, and 
officers of the Society. To the younger 
men, its service as an employment 
agency seemed more important. It was 
generally considered quite worthwhile. 
It might be said that such a record would 
be referred to in connection with every 
important incident in the professional 
career of the members. 
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Very great interest was shown in 
everything regarding the JouRNAL. This 
was of particular interest to the Execu- 
tive Secretary because of his assignment 
to increase subscriptions and to develop 
advertising for the JouRNAL. Changes 
which Mr. Fritz, the Editor, had already 
decided on were thought by the members 
to be most helpful to the business man- 
agement of the JourNAL. Many sugges- 
tions were made that should be of im- 
mediate help in the advertising work. 

Many other matters were brought to 
the attention of the Executive Secretary 
on this trip. Some of these can be 

brought out shortly in connection with 
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other problems to be discussed in the 
pages of the JourNAL and at Section 
meetings. Others will require further 
study. 

The western trip including seven sec- 
tions materially widened the acquaint- 
ance of the Executive Secretary. In ad- 
dition to the direct help it gave on some 
problems, it brought out information on 
others, and opened several new ones. 
Moreover, it paved the way for a little 
better codrdination throughout the So- 
ciety. The very great interest in Society 
affairs shown by everyone with whom he 
came in contact was ample evidence of 
the real strength of the Society as an or- 
ganization. 


W. R. Hine, 


Executive Secretary. 


BRS 


CERTIFICATES MEAN REDUCED RAILROAD 
FARE 


When you travel to Washington for 
the Annual meeting, if only for a short 
distance, be sure to request the certi- 
ficate for reduced fare. Your thought- 
fulness in this detail may save more dis- 
tant members a substantial sum and they 
are counting on it. 

Obtain the certificate (not just a re- 
ceipt), when you purchase the railroad 
ticket to Washington. Turn it over to the 
Executive Secretary at once upon your 
arrival at the meeting. If there are one 
hundred and fifty certificates turned in 
it will mean a saving of consequence to 
all who come by rail. Be sure to bring 
your certificate. 
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HERBERT APPOINTED TO JOURNAL OF 
Forestry EDITORIAL STAFF 


P. A. Herbert, of the Forest Taxation 
Inquiry, has been appointed to the place 
formerly occupied by Ward Shepard 
who has resigned. Mr. Herbert will 
have charge of the department of forest 
economics and policy. 


Bae 


ELECTIONS TO MEMBERSHIP 
The following men have been elected 
to the grade of membership indicated. 


HONORARY MEMBERSHIP 
Flury, Philipp 
Schwappach, Adam 
Troup, Robert S. 


ALLEGHENY SECTION 


Junior Membership 
Hedges, W. E. 


Senior Membership 
Moore, E. B. 
Seidel, William J. 


CALIFORNIA SECTION 
Junior Membership 
McCain, Randal 


Associate Membership 


Gilman, H. S. 


CENTRAL ROCKY MOUNTAIN SECTION 
Junior Membership 


Eaton, Favre L. 
Fischer, William H. 
McCandless, Philip 
Ratliff, Mark R. 
Shaw, Donald 


Senior Membership 
Nelson, Arthur L. 


GULF STATES SECTION 
Junior Membership 
DuPuis, Jean M. 
Stephenson, George K. 


Senior Membership 
Webster, C. B. 


NEW ENGLAND SECTION 
Junior Membership 
Scott, James E. 
Shepard, William C. 


Senior Membership 
Chapman, C. W. L. 


NEW YORK SECTION 
Junior Membership 
Blew, J. Oscar, Jr. 
Charlton, John W. 
Glover, Willis H. 
Hirt, Ray R. 
Panshin, Alexis John 
Stevens, Daniel Sabine 


Wessel, W. C. 


Senior Membership 
Nix,e12 an 


NORTH PACIFIC SECTION 
Junior Membership 
Briggs, Frank E. 
Carter, Thomas L. 
Johnson, Philip C. 


SOUTHWESTERN SECTION 
Junior Membership 
Canfield, R. H. 
Harbison, Donald E. 
Wall, Lloyd Arthur 


Senior Membership 
Smith, Eastburn R. 
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ANNOUNCEMENT OF CANDIDATES FOR MEMBERSHIP 


The following names of candidates for membership are referred to Junior 
Members, Senior Members, and Fellows for comment or protest. The list includes 
_all nominations received since the publication of the list in the November J OURNAL, 
without question as to eligibility; the names have not been passed upon by the 

Council. Important information regarding the qualifications of any candidate, 
which will enable the Council to take final action with a knowledge of essential 
facts, should be submitted to the undersigned before January 1, 1931. Statements 
on different men should be submitted on different sheets. Communications relating 


to candidates are considered by the Council as strictly confidential. 


if 


FOR ELECTION TO GRADE OF JUNIOR MEMBER 


Name and Education 


Bramble, William C. 
Penn. State, B. S., 1929; Yale, 
M. F., 1930. 
Bull, W. Ira 
Penn. State, B. S., 1926. 
Carpenter, Roswell D. 
= N. Y. State, B. S. F., 1930. 


Collins, Robert Foster 

Mich. State, B. S. F., 1928; 

Yale, M. F., 1929. 
Crawford, Ralph W. 

Oreg. State, B. S. F., 1930. 
Elliott, Harry Raymond 

2 yr. short course in Forestry 

at Wash. State College. 
Feeman, A. L. 

Pa. State Forest School, 1925. 
Gillett, Francis C. 

Mich. State, B. F. S., 1929. 


Groesbeck, Byron L. 
Mich. State. 
Hallin, William 
Yale, M. F., 1930. 
Hawkins, John H. 
Mich. State, B. S., 1930. 
Hunt, Stuart S. 
N. Y. State, B. S., 1926; Har- 
vard Forest, M. F., 1927. 
Tler, James C. 
Oregon State. 
Jenkins, Benj. C. 
N. Y. State, B. S. F. 
Linn, Edward R. 
Ohio State, B. Sc. H. & F,, 
1910; Yale, M. F., 1913. 
Martell, Eldred Roland 
Univ. of Mich., B. S. F., 1925; 
M. S. F., 1926. 
Miller, Samuel L. 
Oreg. State, B. S. F., 1930. 
Miller, Vondis E. 
Oreg. State, B. S. F., 1930. 
O’Roke, Earl Cleveland . 
Univ. of Kansas, A. B., 1912; 


nomic Survey, 


Title and Address 


Graduate student in Botany 
School of Yale University, New 
Haven, Conn. 

Ass’t. Extension Forester, State 
College, Pa. 

Graduate assistant, Dept. of Sil- 
viculture, N. Y. St. Col. of For- 
estry, Syracuse, N. Y. 

In charge Strip Tally Crew, 
Mich. Dept. of Conservation, 
Lansing, Mich. 

Junior Forester, Umpgua Nat'l 
Forest, Roseburg, Oregon. 
Junior Forester, Malheur N. F., 
John Day, Oregon. 


Forester, Dept. of Conservation, 

Indianapolis, Indiana. 

Forest mapper, Mich. Land Eco- 

Grand Rapids, 

Mich. 

Senior Forest Ranger, Huron 

Nat’l Forest, Mio, Michigan. 

Junior Forester, Deschutes Nat’l 

Forest, Bend, Oregon. 

rack pees Forester, Chillicothe, 
io. 

N. Y. State Conservation Dept., 

Norwich, New York. 


In charge Eagle Creek Forest 
Camp, Portland, Oregon. 

Chief Forest Mapper, Land Eco- 
nomic Survey, Hillman, Mich. 
Field representative, Appalachian 
Hardwood Club, Columbus, Ohio. 


Junior Instructor, School of For- 
estry and Conservation, Univ. of 
Michigan, Ann Arbor, Michigan. 
Field Assistant to State Forester, 
Salem, Oregon. 

Junior Forester, Siskiyou N. F., 
Takilma, Oregon. 

Ass’t Professor of Forest Zoology, 
School of Forestry and Conserva- 


Proposed by 
New England Sec. 


Allegheny Sec. 
New York Sec. 
Ohio Valley Sec. 


North Pacific Sec. 
North Pacific Sec. 


Ohio Valley Sec. 
Ohio Valley Sec. 


Ohio Valley Sec. 
North Pacific Sec. 
Ohio Valley Sec. 
New York Sec. 


North Pacific Sec. 
Ohio Valley Sec. 
Ohio Valley Sec. 


Ohio Valley Sec. 


North Pacific Sec. 
North Pacific Sec. 
Ohio Valley Sec. 
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Name and Education Title and Address Proposed by 

M. A., 1916; Univ. of Calif., tion, University of Mich., Ann 
Ph. D., 1929. Arbor, Mich. 

Overbay, Charles H. District Ranger, Deschutes N. F., North Pacific Sec. 
Univ. of Wash., B. S. F. Crescent, Oregon. 

Rainwater, Theodore H. Deputy State Forester, Salem, North Pacific Sec. 
Oreg. State, B. S. F., 1930. Oreg. 

Randall, Leslie Ralph Nursery Forester, Dept. of Con- Ohio Valley Sec. 
Purdue Univ., B. S. F., 1930. servation, Indianapolis, Indiana. 

Sinclair, Jesse Donald Ass’t Forest Ecologist, Southern Gulf States Sec. 
Stanford Univ., B. S., 1926; Forest Exp. Sta., New Orleans, 
Univ. of Calif., M. S., 1929. itas NY as 

Swain, Chas. E. Forester in charge of Indiana, Ohio Valley Sec. 


Purdue Univ., B. S. F., 1930. Morgan and Monroe County State 
Forest, Pendleton, Indiana. 


Voorhies, Glenn Dry Kiln Foreman, Pacific Spruce North Pacific Sec. 
Oreg. State, B. S. F., 1929; Corporation, Toledo, Oregon. 
M. S. F., 1930. 
Yops, Chester J. Transit man in survey crew, New York Sec. 
N. Y. State, B. S. F., 1928. Malone, N. Y. 
W. G. Howarp, 


Member of Council in Charge of Admissions. 


FORTHCOMING EVENTS 


THE SEALS ANNUAL MEETING 


you b uy TOD AY.. Society of American Foresters 
ere: WILL 30th Annual Meeting 
: hg December 29-31, 1930 
ex or SAVE A LIFE Wardman Park Hotel, Wash., D. C. 
catty TOMORROW aoe ee 
BOY Third Soil and Water Conservation 
; ; Conference, June, 1931 
BB ls ieee . Fayetteville, Arkansas 
First Meeting 
Central States Forestry Congress 


December 3, 1930 


Indianapolis, Indiana 


Section Meetings 
AUP ebret ny California Section 
may depend upon the § : ; 

constant and persistent aeht Society of American Foresters. 

against tuberculosis today. Third Annual Meeting 


December 19, 1930, : 
BUY CHRISTMAS SEALS np ee 0, San Francisco 


and 
Section secretaries are welcome to use 
FIGHT TUBERCULOSIS this box for announcing their meet- 
ings. Copy should be mailed the Edi- 
tor or the Executive Secretary three 
weeks before date of publication —Ed. 


———————— 


eS ae ye 
SOCIETY OFFICERS 
as aN 


President, Paut G. RepincTon, Biological Survey, Washington, D. C. 
Vice-President, Joun D. Guturie, Forest Service, Portland, Oregon. 
Secretary-Treasurer, E. Morcan Pryse, Office of Indian Affairs, Washington, D. C. 


Officers and Members of Executive Council 


Executive Council 


The Executive Council consists of the above officers and the following members: 


Term expires Term expires 
tee QIOTUART® oS  Deci'311931) Crirron. Ds Howse = Dec. 31, 1933 
Apo LEopoitp ______________Dec. 31, 1931 Stuart B. SHow.....___..___Dec. 31, 1933 
ae TE. Muncer _____Dec. 31, 1931 Ratpx S. Hosmer.___________Dec. 31, 1933 
W. G. Howarp.________________ Dec. 31, 1931 Craupe R. Tittorson__...__. Dec. 31, 1933 


Member in Charge of Admissions 
W. G. Howarp 


Section Officers 


Allegheny 


G. H. Wirt, Chairman, Department of Forests and Waters, Harrisburg, Pa. 
R. D. Forbes, Vice-Chairman, Allegheny Forest Exp. Sta., 3437 Woodland Ave., Philadelphia, Pa. 
H. F. Round, Secretary, Forester’s Office, Pa. R. R. Co., Philadelphia, Pa. 


Appalachian 


E. H. Frothingham, Chairman, Appalachian Forest Experiment Station, Asheville, N. C. 
Verne Rhoades, Vice-Chairman, P. O. Box 1927, Asheville, N. C. 
W. K. Beichler, Secretary, N. C. Dept. Cons. & Devel., Asheville, N. C. 


California 


E. I. Kotok, Chairman, 332 Giannini Hall, Berkeley, Calif. 
Woodbridge Metcalf, Vice-Chairman, 231 Giannini Hall, Berkeley, Calif. 
M. R. Brundage, Secretary, 332 Giannini Hall, Berkeley, Calif. 


Central Rocky Mountain 


Allen S. Peck, Chairman, Forest Service, Denver, Colo. 
John W. Spencer, Vice-Chairman, Forest Service, Denver, Colo. 
J. A. Donery, Secretary, Forest Service, Denver, Colo. 


Gulf States 


G. D. Marckworth, Chairman, Louisiana State University, Baton Rouge, La. 
E. A. Ziegler, Vice-Chairman, Southern Forest Experiment Sta., New Orleans, La. 
Robert Moore, Secretary, University Station, Baton Rouge, La. 
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Intermountain 


Lyle F. Watts, Chairman, Forest Service, Ogden, Utah. 
Earl C. Sanford, Vice-Chairman, Forest Service, Ogden, Utah. 
S. B. Locke, Secretary, Forest Service, Ogden, Utah. 


Minnesota 


C. G. Bates, Chairman, University Farm, St. Paul, Minn. 
R. M. Brown, Secretary, University Farm, St. Paul, Minn. 


New England 


Austin F. Hawes, Chairman, State Forester, Hartford, Conn. 
A. C. Cline, Secretary, Harvard Forest, Petersham, Mass. 


New York 


Arthur S. Hopkins, Chairman, Conservation Dept., Albany, N. Y. 
H. C. Belyea, Secretary, College of Forestry, Syracuse, N. Y. 


Northern Rocky Mountain 


I. W. Cook, Chairman, University of Montana, Missoula, Mont. 
S. N. Wyckoff, Vice-Chairman, U. S. Forest Service, Spokane, Wash. 
I. V. Anderson, Secretary, U. S. Forest Service, Missoula, Mont. 


North Pacific 


R. H. Chapler, Chairman, U. S. Forest Service, Portland, Ore. 
Fred W. Cleator, Secretary-Treasurer, Box 4137, Portland, Ore. 


Ohio Valley 


E. M. Bruner, Chairman, 516 Federal Bldg., Louisville, Ky. 
T. W. McKinley, Secretary-Treasurer, Isaac Bernheim Estate, Clermont, Ky 


Ozark 
William L. Hall, Temporary Vice-President, 900 Prospect Ave., Hot Springs, Ark. 


Southeastern 


Harry Lee Baker, Chairman, State Forester, Tallahassee, Fla. 
H. A. Smith, Secretary, Asst. State Forester, Tallahassee, Fla. 


Southwestern 


G. A. Pearson, Chairman, Forest Service, Flagstaff, Ariz. 
D. A. Shoemaker, Vice-Chairman, U. S. Forest Service, Albuquerque, N. M. 


Stanley F. Wilson, Secretary, U. S. Forest Service, Albuquerque, New Mexico. 


Washington 


Ward Shepard, Chairman, 1039 Natl. Press Bldg., Washington, D. C. 
F. W. Reed, Vice-Chairman, Nat]. Lumber Mftrs., Transportation Bldg., Washington, D. C. 
Alfred E. Fivaz, Secretary, Bureau Plant Industry, Washington, D. C. 


Wisconsin 


F. G. Wilson, Chairman, College of Agriculture, Madison, Wis. 
Edward C. Peck, Secretary, 2001 Monroe St., Madison, Wis. 


HARVARD FOREST 


PETERSHAM, MASSACHUSETTS 


A forest experiment station of two thousand acres, twenty years under management on a 
sustained yield. Many phases of regional silviculture now highly developed. Logging, mill- 
ing, and marketing annually carried on. Besides participating in the handling of the Forest, 
students conduct research projects in collaboration with the staff. Competent graduates 
accepted as candidates for the degrees of M. F. or D. S. 


R. T. FISHER, Director. 


UNIVERSITY OF MAINE 
ORONO, MAINE 
The Forestry Department offers a four years’ undergraduate curriculum, leading to the 


degree of Bachelor of Science in Forestry. 


Opportunities for a full technical training, and for specializing in problems of the North- 
eastern States. Camp course required. 


For catalog and further information, address: 


JOHN M. BRISCOE, Orono, Maine 


THE NEW YORK STATE COLLEGE OF FORESTRY 


SYRACUSE UNIVERSITY 
SYRACUSE, N. Y. 
NDERGRADUATE courses of four years are offered in forestry leading to the degree 


of Bachelor of Science. Graduate courses are also offered in several branches of 

forestry leading to advanced degrees. 

The College owns and controls approximately 6700 acres of Experimental Forest Lands 
in various sections of the State. These forest lands together with the Roosevelt Wild Life 
Experiment Station at Syracuse, offer excellent opportunities for practical work in forestry. 

Experimental equipment for instruction in pulp and paper making, in kiln-drying and 
timber treating and a portable sawmill are features of the complete equipment of the 


College. Catalog will be sent upon request 
HUGH P. BAKER, Dean 


WALE-SCHOOL OF FORESTRY 


Established in 1900 
A graduate department of Yale University, offering courses of study leading to the degree 
of Master of Forestry and Doctor of Philosophy. 

Special opportunities are provided for advanced work and research in the laboratories and 


the school forests. 
For further information and catalog address 


HENRY 8S. GRAVES 


DEAN, YALE SCHOOL OF FORESTRY 
NEW HAVEN, CONNECTICUT, U.S.A. 


— § Fak 
CHAMPION REFORESTING MACHINE 
ANNUAL MEETING — SOCIETY OF AMERICAN FORESTERS 
WASHINGTON, D. C., DECEMBER 239, 30, 31, 1930 


CHAMPION SHEET METAL CO., INC. 


CORTLAND, N. Y. 
DEPT P. Write for Information 


HELP PREVENT 

FOREST FIRES THIS IS A COPY OF FOREST FIRE SIGN 
IT PAYS PRODUCED BY 

ee “a ESTE! R SPECIAL FABRICS CO., Manufacturer of 


FORESTER 
OUT-DOOR SIGN CLOTH 
ANY SIZE, SLOGAN, OR CHANGE IN PRINTING MAY BE OBTAINED 
WE ALSO FURNISH PLAIN SHEETS 


SPECIAL FABRICS CO., SAYLESVILLE, R. I. 


Established 1868 


LEADING EUROPEAN FOREST TREE SEED HOUSE 


A. GRUNWALD’S KILNHOUSES 


WEINER-NEUSTADT AUSTRIA 
MEMBER A.A.N. 
Forest-SEEDS Fruit-STONES 
Highest Germination and Purity 
Reliable True-to-Name 


Picea Omorica and other rare Specialties 


Evergreen Trees (1.5% Bing 


Address—Cupsuptic Nursery, Oquossoc, Maine 


pesese sce Native Tree Seed of Certified Origin 


(Gp) : 
Jortland, Maine Address—Forestry Division, Berlin, N. H. 


Forester, to assist Maryland Department of Forestry, with 


WANTED degree equivalent to Bachelor of Science in Forestry and 


experience in Forestry work in field or office. Vacancy to be filled January 1, 1931. 
Apply: 
STATE EMPLOYMENT COMMISSION 
22 Light Street, Baltimore, Maryland 
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INDEX 


u.—note, or briefer article and note; s. a.—society affairs. 


Abstracts, Biological, on Sound Foot- 
RR Se Rieees ee  e e 
Acorn Storage in the Southern States, 

CEES el ee ee IS EE el a es ees 
Administration of Indian Forests, The, 
Tree ere ree eee 


Admissions, Report on, s. a... 
Address, Presidential, art. 
Addresses Wanted, s. a. 
Africa, Kenya, British East, The In- 
fluence of Forests on Climate and 
Water Supply in, rey20 
After-ripening Treatment on the Ger- 
mination of Eastern Hemlock Seed, 
ihesbitect ob vart. = = ne ee 
Agaric, Honey, and Root-rot, Two Dan- 
gerous Forest Enemies, rev.______ 
Age and Diameter in Trees of the Prim- 
eval Northern Hardwood Forest, Re- 
lations between. n= 
Age of Black Walnut Sapwood, n.. a) 
Agriculture, Forestry versus, art. 
INHERN GEORGE bes Alt. 
Air Seasoning of Western Softwood Lum- 
ber, The, rev. se 
All-age Forests, Management Plans ‘for, 
art. 
Auuison, J. H., rev. 
ALWAY, 1. Part 
American Ingenuity and Reforestation, n. 
America, Is Silviculture Possible in, art. 
Anniversary, Twentieth, Philippine 
School of Forestry Celebrates, n.__ 
Announcement of Candidates for Mem- 
bership, s. a.107, 266, 422, 779, 907, 
1033, 


Annual Meeting 

Of California Section, Second, s. a... 
Plans for, Advancing, s. a... 
State Foresters Hold, n.___. 
Summer, of the New England Section, 

8. a. 
Trend of the ‘Profession and of Forest 

Policies as Indicated by the, s. a.__ 


Pace 


237 
858 
1041 
254 


121 
265 


875 


853 
998 


239 


Annual Meetings, Participation in, ed. 911 


Appalachian Section Passes Forest Pol- 
icy Resolutions, s. a._.----_--__. 
Appalachian Section’s, Report of the, 
Committee on Forest Type Classifi- 
CATION i Bs by Bae eee ee 


Apparatus, A New Seed-extracting, n.___ 
Application of an Old Rule for ye oh 
Interior Defects, The, n..._____ 

Appointments to Editorial Staff, s. a.—_ 
Appointed to JouRNAL OF FORESTRY Edi- 
torial Staff, Herbert, s. a._._____ 
Approaching Timber Shortage, The,— 
Can It Be Avoided?, art.._______ 
Areas, Water, as a Forest Resource, art._ 
Artificial versus Natural Replacement on 


Blight-killed Chestnut Land, n.____- 
Aspects 
Of Soil Moisture in the Forest, Some, 
TOV ae at ee eet Re eo 


Some Significant, of the Idle Land 
Phase of the Forest Problem, art.___ 
Some Significant, of the Idle Land 
Phase of the Forest Problem, art._. 
Association 
Southern West Virginia Forest Fire 
Protective, n. 
Walnut, Lamb Leaves, n. 
Aufbau, Wuchs, und Verjungung der 
Sudosteuropaischen Urwalder, rev.— 
AUGHANBAUGH, JOHN E., art. (rev.)____ 
Australian Timbers Grown in South Af- 
rica, Notes on Some; rev._______. 
AveRELL, J. L., n. 100; art. (rev.) 217; 
art. (rev.). 216m nee eee eee 
Award, First, by Pack Forest Education 
Board, n. 


Barry vio V., nee ee ee 
BALDWIN, Henry J.__n. 92; rev. 215; art. 
Baker, FREDERICK S._____. art. 281; rev. 
Baker Assumes Charge at Syracuse, S. a. 
Baker Heads Pennsylvania Forest Re- 
seareh: Institute, meses ee 
Baker, Hugh P., Returns to Syracuse, n 
Baker, Wituis M., art._..______ 
Balkan Peninsula, The Plant Life of the, 
rev. 
Balsam, Woods-lifted : Seedlings o. of South- 
ern, Successful Use of, n.----_- 
Bark Characteristics as an Index of the 
Density of Redwood, n.__—_-___.____ 
Basal Area and Its Accuracy, Concerning 
the Calculation of, rev...___. me 
Basis for Subdividing Mountainous For- 
ests for the Purpose of Management, 
The, art. 


(rev.)—review of article or book by; 


PAGE 


92 


94 
1016 


1196 


295 
679 


572 


1163 
178 
184 
387 
892 


744, 
1168 


752 
573 
880 


382 
853 
996 
1027 
236 
892 
314 
82 
389 
772 


565 


1104 


1202 


5603 n. 2382; 571, 
BAumHorrer, LoG, att. ss 
Bean, S. H., art. Gey) Lge, ee 
BEEDE, VicTor AS art, doo Nreve 
Benepict, M. A., art at Ae SE ee 
Beneficial Influence of State Forestry on 
the Establishment of Private For- 
estry..eractice; Lhe, att 
Betragtninger over Hedejordens Vaerdi 
til Opdyrkning. Bidrag til en Om- 
vurdering af vore Heder, rev... “ 
Betriebstatistische und betriebwirtschaft- 
liche untersuchungen uben den 
Stadtwald von Villingen, rev... 
Bibliography of Recent Forest Literature 
INwOWeden eA, (Teves ee 
Big Game in Utah, AT ee nes eee, eee 
Biological Abstracts on Sound Footing, n. 
Biological Decomposition of Some Types 
of Litter from North American For- 
ests, rev. pee Sores WN ct 
Bird Protection Question, The, with Spe- 
cial Reference to a Scientific Foun- 
dation for the Economic Protection 


Ole birds yer ey ee eee ees *: 
Black 
ocust; on) eee 


Rock Forest, The, rev. 
Black-tail Deer of the California Na- 
tional Forest, The Columbian, art.__ 
Blight-killed Chestnut Land, Artificial 
versus Natural Replacement on, n.__ 
Board 
ASNewmlransplant, cart... 
A Timber Conservation, and an Op- 
POTLUTItY Meds ewes ee eee 
Timber Conservation, Proposed to 
President Hoover, n._._.__.--__ 
Book of Forestry, The Greatest, n._____ 
IBORDEN- WHLAROLDI Ie cal tee eee S 
Botany, A Textbook of General, rev... 
Boy Scout Merit System Used in Train- 
ing Foresters in the Woods, n.____. d, 
Breakage no Obstacle to Selective Log- 
FANT ELRS pe eet oa BNE SE 
Breeding 
Of Forest Trees, The, rev..._._____ 
Tree, Righter to Take Up, s. a... 
Briefer Articles and Notes in the Jour- 
NAT: ceitteeeete oma we _880, 1001, 
British Hardwoods, Their Structure and 
Identification; fey.) — 
BROOKS, ‘GEORGE. E., 2.2 a) 
Brown, Netson C., art.____471, 728; n. 
BROWN; Res tev ee ee 
BROWN: We R, ne eee 
BROWNE:) I. Ls iartee= eee 
Brown-spot Disease of Pine Needles in 
Texas, Comments on, nS 
Browse Areas, Mapping of, n..____ 


PAGE 
Bates, C. G., art. 327; rev. 219, 220, 550, 


1712 

54 
991 
989 
707 


306 


592 


868 


99 


374 
1027 


1170 


561 
387 
226 
991 
1170 
1136 


767 
91 


JOURNAL OF FORESTRY 


(A: 


Brunpace, M. R., 
Buck, Granger and, Promoted, n.—.. 
Budget Bureau, Forest Purchase Pro- 

gram Faces Difficulties Before, n.— 
Building, Forest Products Laboratory to 

have: New. n.22 3 eee 
Bulletin “Reprinted, 1.—— 
BUNKER, PACzE'S.,. act 
BurraGE, CLARENCE HILL, n._-—_______ 
Burton; SDNEY 5, 2. 
BUSGENs«M.. arts, (revs) =e ee 
Butternut and Black Walnut, The For- 

mation of Chambered Pith in the 

Twies, oat 
Borrers EF. Ke art. (rey) 


California 

National Forest, The Columbian 
Black-tail Deer of the, art...______ 
National Forests, Development of Sil- 
vicultural Practices in the, art.____ 
National Forests, Why Sawlog For- 

estry. on =the; art. = Sse eee 
Northern, Turpentining Experiments 
with Western Yellow Pine in, art. 
Section Holds First Fall Meeting, s. a. 
Section, Second Annual Meeting of, 
Ss. a. emery CUNT 
Section Votes on Forest Policy, s. a._. 
Twenty-one Years of Fire Protection 
on the National Forests of, art._.___ 
Camp for Timber Sale Men, Southwest- 
ern Region Holds First Formal 
Training,” No.2 ee 
Canada’s Forest Resources, n.__________ 
Candidates for Membership, Announce- 
ment of, s. a. 107, 266, 422, 779, 907, 
1033, 


CARY,» EGRERTL 9.5, abt ee 
Catastrophes, Forest, and Their Preven- 
tiOn, FeV... .22< eee 
CrEcIL, GEORGE, H., art. 
Cellulose 
A Monthly Journal Devoted to Scienti- 
fic and Technological Research and 
Progress in Cellulose, rev. an 
Industry, The Importance of the, in 
Germany’s Industrial Life, n._____ 
Central Hardwood Region, Conifers in 
the; nog eee 
Craux, De -art. (rey). 
Chambered Pith in the Twigs of Butter- 
nut and Black Walnut, The Forma- 
tion: of; arto 
CHANDLER, B.A‘, 8. a. eee 
Changes in Membership, s. a._ 
CHAPLINE), W.: Ra 0 ee eee 
Cuapman, H. H., art._____128, 184; rev. 
Chat PRS the Editor, NOK Pag, Pees 
Cuaturven, M. D., art. (rev.) 


739 
254 
589 
403 
987 
1014 
563 


JOURNAL OF FORESTRY 


Chemical 
Pulp, Utilization of Hardwoods for 
Mechanical and, art... 
Physical and, Investigations on Danish 
Heath Soils, 
Chestnut 
In Pennsylvania, Recovery of the, rev. 
Land, Artificial Versus Natural Re- 
placement on Blight-killed, n.___ is 
CHENEYseMe& Mi arte. oe 2 


ICV. eee 


CHEYNEY, E. fp art. (rev.) 1169; rev. 

PAH Ale 
CuisMAN, Henry H., rev... 
CHURCHELI Se ale vant ee Blk 
CraRMcr,  E.cHjgns 2822S 399-5. a, 


GEARK Bhs: Ge nee. eae Se 
Capp, EARLE Siey arte es, 
Clapp "and Stuart Elected Fellows, s sea. 
Classification, Forest Type, Report of the 
Appalachian Section’s Committee 
Gos ob ye ee a eee 
(ERATOR SURED? Wis Sa -O-- = 
Ciements, F. E., art. (rev.) 
NCTREDPEREIENRY, © Wise te 
Climate 
How Far Can Man Control His?, rev._ 
The Influence of Forests on, and Water 
Supply in Kenya (British East Af- 
rica), rev. 
Climax, Secondary Succession in the, 
Forest Formations of Northern Min- 
nesota, rev. 
CLINE. ¥A., G..8...as Be Si ee HT - 
Coal 
Mining, Forestry and, rev._______ 
Pe and Mine Timber Supplies, n._ iis 
Comte, 
Cold 
Spell of January-March, 1929, and Its 
Causes, The Winterkilling of Ever- 
green Plants During the, rev. 
Storage Prolongs Life of Noble Fir 
Sian i); Sa eee eee 


7p. eh a, i es RO cele 


Cox.iincwoop, G. H., n._- 1001; s. a. 
Columbian Black-tail Deer of the Cali- 
fornia National Forest, The, art.__. 


Columns, Tests of Large Timber, and 
Presentation of the Forest Products 
Laboratory Column Formula, rev. 

Comments on 

An Example of Forest Taxation in 
New Hampshire as Compared with 
an Example in Sweden, art. 

Brown-spot Disease of Pine Needles 
in Texas, 

Commercial 

Forestry Conference, West Virginia, n. 
Processes, The Use of Microorganisms 
in Certain, art... 
Utilization of Wood, Wood Marketing, 
and Sawmill Industry, rev. --...------- 


bea Oe ee ee ne 


Pace 


1146 


571 
1016 
664 


757 


542 


Committee 
On Prize Essay Contest, Report of, s. a. 
On the Improvement of Composition of 
Stands with Special Reference to 
Release Cuttings, Report of, rev. 
Progress Report of Forest Policy, s. a. 
Comparative Strength Properties of 
Woods Grown in the United States, 
rev. 
Comparison of Several of the ‘Growth Per 
Cent Methods of Predicting Growth, 
AC parts (2 en ened eh 
Competition 
Plant., An srappieer of Community 
Functions, Levee 
Will sustained Yield in Lumber ‘Opera- 
tion Come Through Regulation or 
Phrough.arterc. oe eee. Ay 
Composition 
Growth and Regeneration of the Vir- 
gin Forests in Southeastern Europe, 
rev. ee 
Of Stands with Special Reference to 
Release Cuttings, Report of Com- 
mittee on the Improvement of, rev.__ 
Original Forest, in Northwestern 
Pennaylyania as Indicated by Early 
Land Survey Notes, art... 
Compression Wood as a Cause of Distor- 
tion of Softwood Lumber, n._._. 
COMPTON, | WILSON: att ee eee 
Concerning the 
Calculation of Basal Area and Its Ac- 
curacy, rev. Ree ee 
Cultural Value of the Heath Soil. A 
contribution to a Revaluation of our 
Heaths, rev. 
Conditions Essential to Selective Cutting 
in Northern Wisconsin Hardwoods 
andelemlock, arte== 2 an 
Conference 
Inter-American, Notes from the Execu- 
tives oecketary.; 6.4006 = ee 
West Virginia Commercial Forestry, n 
Congress 
Second Southwest Soil and Water Con- 
servation, nee 
Southern Forestry, Society Members 
Have Informal Meeting in Connec- 
tion with Southern Forestry, s. a. 
Conifers 
In South Africa, The Cultivation of 
Exotic, rev. 
In the Central Hardwood Region, 1 eee, 
Conservation 
A Timber, Board, and an Opportunity, 
ed. 
Timber, Board, Proposed to President 
Hoover, n. 
Work of the Federal Government, A 
Plan for Reorganizing the, s. a... 


1203 


Pace 


259 


1164 
1184 


758 


28 


363 


942 


744 
1164 
1098 
1173 

138 

565 

552 


1070 


1017 
98 


890 


1204 


Constructing Growth Tables, A Method 
of, for Selectively Cut Stands of 
Western Yellow Pine, art..__ 

Contest, Prize Essay, Report of Com- 

Mitteéon,.S.ca.c. 2 eee eee 

Contribution to the Solution of the Na- 
tional Forestry Problem, A, art.._ 

Contributions to the Problem of the Re- 
lation Between the Forest and Water 
ine japan, ele yee ee 

Control 

Cooperativeearts a eee xf 
Flood, New England, s. a... 
How Far Can Man, His Climate? rev. 
Of Forest Insects, The Natural, art._ 

Controls for Game Through Modified Sil- 
viculture, Environmental, art... 

Cooumers Plein ee ee eS be 

Codperative Control, art. 


Conner; A.B. “art. (rev, = 
COPE SIVA. arti eee oe ee 1119; n. 
Corrections, Membership list, s. a... 
Correlation, A Simplified Method of 

Graphic Curvilinear, rev... 
Cost, How Much Does It, to Thin? n.__ 
Costs 


Forest Fire Extinction, n. 
Western Yellow Pine Lumber Values 
and Production, The Effect of Tree 
Sizexon. rev ee eee ae, 
COTTREDESALDENS I. atte 
Council 
National Research, Meeting of Divi- 
sion of Biology and Agriculture, n._ 
Prysevon,. ts ase ee eee ee 
Coventry, B. O., art. (rev.) eS 
CRIB, TAN J. carta. (Tev. a eee 
Crane, ALEXANDER H., art. x 
Cronemiller Appointed State Forester of 
Oregon, n. 
Cultivation of Exotic Conifers in South 
AfricassThetreyo eee eee 
Cumulated Index in Printer’s Hands, s. a. 
Cut-over 
Stands, The Determination of Incre- 
ment in, of Western Yellow Pine in 
the Southwest, 
Stands of Western Yellow Pine, Mor- 
talitygnin, art) ste seo es OLE os 
Cutting 
Fuel Wood at a Profit, art. 
In 


Northern Wisconsin Hardwoods 
and Hemlock, Conditions Essential 
to Selective, art. 
Cuttings, Release, Report of Committee 
on the Improvement of Composition 
of Stands with Special Reference 
to, rev. 


Damage 
By the Red Spider, Tree, art.....___ 


PAcE 


1076 
259 
281 


873 


113 
103 
224 
546 


321 
227 
113 
994 
765 
265 


991 
573 


229 


756 
1157 


776 
261 
561 
1163 
306 
892 


S165 
905 


978 
1085 


1164 


864 


JOURNAL OF FORESTRY 


Hurricane, to Porto Rican Forests, n. 
Dana, S. T., ed. 1, 271, 593; art. (rev.) 
989; rev. 214; s. a. 258, 
Davis} MAH. art. eee 
Decay, Factors Influencing, of Hardwood 
Slash in Northern New England and 
Their Relation to Lopping, n.__._ 
Declaration of Principles, A, art.______- 
Decomposition, Biological, of Some 
Types of Litter from North Ameri- 
can Forests; rey. = 
Deer, The Columbian Black-tail, of the 
California National Forest, art. 
Defeatism or Optimism in Forestry? art. 
Defects, Interior, The Application of an 
Old Rule for Scaling, n 
DEJARNETTE, GeorcE M., s. a.__-____ 
DEmMon, 
Dendrometer, Suitability of the Liljen- 
strom, for Reading Diameters of 
Trees in Black Walnut Plantations, 


[ee 


ari —— Sak PoP + 
Density of Redwood, “Bark Characteris- 
tics as an Index of the, n._______ 


Denudation of the Punjab Hills, rev.— 
Detailed Setting Planning in Timber 
Sales Operations on the Sierra Na- 
tional eForest) art. 
Determination of Increment in Cut-over 
Stands of Western Yellow Pine in 
the Southwest, art._._____ 
DETWILER, S. B., art., 933; rev. 80,____ 
Development 
In the Southwest, Recreation, artes 
Of Silvicultural Practices in the Cali- 
fornia National Forests, art. 
Recreational, of Mount of the Holy 
Cross Region, Plan: for, arts 
Developments, What Recent, in the Pulp 
and Paper Industry on the Pacific 
Coast Mean in the Future of Forest 
Management, art. 
Diameter, Relation Between Age and, in in 
Trees of the Primeval Northern 
Hardwood ®:Forest; n:22 = ae 
Diameters of Trees in Black Walnut 
Plantations, Suitability of the Lil- 
jenstrom Dendrometer for Reading, 
art. ek Toad 
Diet, A New, for the Red ‘Squirrel, nese 
Dickson, R. E., art. (rev.) _ Latte 
Disease, Comments on Brown-spot, of 
Pine Needles in Texas, n.. 
Distortion of Softwood Lumber, Com- 
pression Wood as a Cause of, n._.. 
Distribution and Amount of Moisture in 
Virgin Redwood Trees, n._____ 
Douglas Fir 
And Sitka Spruce, Races of, rev.______ 
Industry Seeks Price Stabilization, n. 
Region, Seed Flight in the, art... 


PAGE 


772 


259 
8 


836 
978 

88 
629 
693, 
813 


711 


395 


219 
1179 
492 


JOURNAL OF FORESTRY 


Region, Logging Waste in the, rev.___ 

Slash, Effect of Fire on, ni 
Douglasie, Racer af, og Sitkagran, rev 
Drainage, 

Andustreamflows nie s 

Of Swamps and Forest Growth, rev.__ 

ere in Swamps Before and ae 


The Reaction of Swamp Forests to, i in 
Northern Minnesota, rev 
DREWR Ya Colbie art... (rey;)2— 
Dubs, Technical Men, Practical Men 
Seen qe es LT) Se a ae es 
Durry Gb warts (revs) 
Duke University Lays Foundation for 
New Forestry School, n.-- 
Dwicens Sa Wop rey.2ses wo ee 


Se ee 


EATON, A. Go art. == 
Economic 
Aspects of Management of the City 
Forest of Villingen, Statistical and, 
Qiyh, eee es tere ere Peers aeeeee os 
Facts as a Basis for Forestry Exten- 
sion Programs, Finding, art... 
Survey for Determining Growth and 
Yield, Sample Plot Method of the 
Minnesotae land, arte) s= 2 e. a 
Economics of Forestry, The, rev... =e 
Edit JourNAL or Forestry, Fritz to, s. a. 
Editor, A Chat with the, s. a. = 
Editorial 
Board, Report of thess. a... = 
Experiment, An, s. a... _____. rs 
Staff, Appointments to, s. a. 
Staff, JournaL or Forestry, Herbert 


Appointed Ly Hat: ee lg ar 
Editorials, ed._____. Ie ea ble by 785, 911, 
Education Board, First Award ee Pack 

Forest) ems sama s 21a rea x 
Effect of 


After-ripening Treatment on the Ger- 
mination of Eastern Hemlock Seed, 
Mes arl tere eee ek ge ee =: 

Fire on Douglas Fir Slash, n.-__- 

Soil Exposure of Long Duration Upon 
the Growth of Forest Stands, The, 
rev. 

Tree Size on Western Yellow Pine 
Lumber Values and Production 
Gostssa lhe, rey. ee ee 

ElectionsofaOficers:s. 1a. 
Elections to Membership, s. tale 


Elk 
Herd, The Pecos, art. —_________ 
Herd, The Sitgreaves, art._____ 
Herd, The Sun River, art._________- 
Thee Roosevelt. arte a ee 
Enemies, Two Dangerous Forest, The 
Honey Agaric and Root-rot, rev. 


Pace 


753 
568 
219 


769 
218 


100 


217 
88 


853 
568 


742 


1205 
Pace 
Engineers Hold Wood Industries Meet- 
ING, Ieee eee et ee ereentnan Cea eT (5 
Enterprise, The National Forest, in Cali- 
HOTTA, | ALi gee ee on es OOS 
Erosion 
Factors Influencing Run-off and Soil, 
TOV. 8 het ee 904 
Influence of Forest Litter on Run- 
off, Percolation, and, art... 474 
Soil, in the Silt Loam Uplands o of Mis- 
SISSIPDI Alto 25-2 ee ee 7 
HOPE a CUT spe yy, Soe ee a oe ec 1181 
Essay 
Contest, Prize, Report of Committee 
ON Sa 259 
Prize, Codperative Control. iA Proposed 
Solution of the Forest Problem, art.. 113 
Essential, Conditions, to Selective Cut- 
ting in Northern Wisconsin Hard- 
woods and Hemlock, art... 1070 
Eucalyptus, Growth of, on the High Veld 
and Southeastern Mountain Veld of 
the -Iransyaal) reyes OOO) 
Europe, Southeastern, Composition 
Growth and Regeneration of the Vir- 
gine lorestsins i revs ee 744 
European Seed Crop, n..-_--- 891 
Evergreen Plants, Winterkilling of, dur- 
ing the Cold Spell of January-March, 
1929 and Its Causes, rev.______- 745 
Example of Forest Taxation in New 
Hampshire as Compared with An 
Example in Sweden, Comments on, 
arts sea ie PS es lO 
Executive Secretary 
Notes? from)<s'3- == See 894 
Notes from the, Inter-American Con- 
ferences sa 2s eee ee _ 1017 
Of Society, Appointment of W. R. 
THine*as, :8°>'a.. 22 ee See ee 200 
Reports” Progress) 1s) “ae 00 
Visits Western Sections, s. a._-____ 1193 
Exotic Conifers in South Africa, The 
Cultivation” of, -reVe 1165 
Expansion of Our Public Forests, art... 166 
Experiment, An Editorial, s. a... 896 
Experiments 
New, to Determine the Influence of 
Root Competition and Shade from 
the Overwood on the Younger Un- 
dergrowth, rev. _.—- ae OZ 
Turpentining, with Western “Yellow 
Pine in Northern California, art... 521 
Export, Russian Wood, and American 
Boresthysw dee eee = 1037 
Exposure, Length of, to Low Temperature 
as a Factor in the Hardening Process 
in Three Seedlings, art.______ 50 
Extension ered 
Of the Public Forests, The, art... 154 


1206 JOURNAL OF FORESTRY 


PACE 

Programs, Forestry, Finding Economic 
Facts as a Basis for, art.._______- 357 
RyRes (hob reyee ee ee OL 
ABRICIUS) uenart.) (Tev.) eee 992 


Factors 
Influencing Decay of Hardwood Slash 
in Northern New England and Their 


Relation to Lopping, n._________ 567 
Influencing Run-off and Soil Erosion, 
Tey. eee se Pee 994 


Farm Forestry Profits in Virginia, art. 964 
Federal Government, A Plan for Re- 
organizing the Conservation Work of 
the; ss. a eee 155 
Fellows, Clapp and Stuart ‘Elected, es (ey) 
Fellowship, Pack, ae ae An- 


mouDced wii ee LOLS 
Fercuson, J. Red Ne ee eae _ 400 
Fibers, Wood, art. Oe Rec 8 AS IS a) SS 
Finding Economic Facts as a Basis for 
Forestry Extension Programs, art... 357 
Fire 
Control in the Angeles National Forest, 
Organization and Its Relation to, art. 8 
Control Tax, Wisconsin Lumbermen 
avOren aos afi dant ce Sen gt OF, 
Effect of, on Douglas Fir Slash, ni.» 568 
Forest, and Other Verse, rev... 366 
Forest, Extinction Costs, n.-_- 229 


Hazard, Forest, as Affected by Weather 
Conditions Forest Type and Density 


ole Covertaréeyse) sss eee Se 223 
Menace, How Long Does Hardwood 

Slash Remain ‘a, ni ee 568 
Protective Association, Southern West 

Nirginialsh orest.enee= = = eee = tel 
Protections ssential: aye eu 


Protection in the National Forests of 
California, Twenty-one Years of, art. 707 


Protection Progress in Mexico, n._._. 1011 
Situation in District 1 for Washington 
Section, Kelley Reviews, s. a... 406 
First Award by Pack Forest Education 
Boards) ee ae 880 
HIVAZAP ACH Es, S.ca se eee “411, 412, 779 
FratscuHer, J. H., art. (rev.)._._....._ 755 
Flood Control 
New eEnclandesqa. = 03 
Storage Basins as a Means of, art._____. 3 
Flory and Tinker Address Washington 
Sections scare ete a ee 412 
Flowering Plants, Flowers and, rev... 750 
Flowers and Flowering Plants, rev....... 750 
Forses, R. D., art. 800; rev. 749; n.... 574 
Forest 
Black Rock, Thereyse ee ee G7, 


Catastrophes and Their Prevention, rev. 748 

Composition in Northwestern Pennsyl- 
vania as Indicated by Early Land 
Survey Notes, Original, art... 1098 


Conditions of Queensland, rev.____— 
Enterprise in California, The National, 
Ne eee 
Fire, and Other Verse, rev.__________ 
Formation of Northern Minnesota, Sec- 
ondary Succession in the Climax, 


TQ\.. eee = 


Growth, Drainage of Swamps and, rev. 


Insects, The Natural: Control of, art. 
Institute, Reorganized, Leningrad, n._ 
Interception of Rainfall by the, n._ 
Literature in Sweden,.A Bibliography 
of Recent; revi eee 
Management, What Recent Develop- 
ments in the Pulp and Paper Indus- 
try on the Pacific Coast Mean in the 
Future of, arte 
Needs, Our Future, art-—2_ 
Needs, Our Future; art. 
Plantation Notes, n.___ 
Planting, Desirability of a Broader N Na- 
tional! "Policy of arte 
Planting in the Lake States, rev. 
Planting to American Needs, Fitting, 


arte 2 eee 


Policy, AWNational, art<- 2 
Policy, A’ Public; arnt 
Policy, Appalachian Section Passes, Re- 
solutions;"s: a. bests 
lee California Section Votes on, s. 
Policy for the N Nation, A, artes 
Policy for the United States! A, art. 
Policy, Formulating A, ed. 
Policy, Northern Rocky Mountain Sec- 
tion Considers National, s. a. 
Policy, Progress Report of, Committee, 
a. ass eee braces zs 
Policy, Washington Section Debates, 
S..ase rt ew pl a 
Policy, Wisconsin Sectio n Expresses 
Sentiment on a, for the United 
States; 'sfacc™ . e ee e 
Policies, Trend of the Profession and 
of, as Indicated by the Annual Meet- 
ing s.cas eee a 
Problem, A ‘Proposed Solution of ‘the, 
Olt.) 2 eee ee 
Problem, Some Significant Aspects of 
the Idle Land Phase of the, art. 
Problem, Some Significant Aspects of 
the Idle Land Phase of the, art.___ 
Problem, The Solution of the, art.___ 
Problems, Recent Soil Studies and 
Their Applicability to, rey... 
Products Laboratory, Column Formula, 
Tests of Large Timber Columns and 
Presentation of the, rev.___ 
Products Laboratory to Have New 
Building, n 


757 
Ga 


JOURNAL OF FORESTRY 


Production Problems of the United 
States, Nation-wide Solution of, art. 
Protection, President of Mexico Gives 
Wie WssOn pns= =P wuts. ea 
Purchase Prograin Faces Difficulties 
Before Budget Bureau, n. 
Relation Between the, and Water in 
Japan, Contributions to the Prob- 
ReTamOhthes Tey oe ee ee 
Relief, art... en ment, 
Research Institute Opens at t Mont Alto, 
ii 
Research, Relation. ake ‘to the “Naval 
Stores Industry. art... =. as 
Resources, Water Areas as a, art. 
Resources, Canada’s, ne 
Service Training School, ji di oes Seek 
Soil Research in Relation to Forestry, 
Gly ty 2 ee eee 
Soils, Soil Studies Applied to, re rev.__ 
Some Aspects of Soil Moisture in the, 
rev. 
Taxation in New Hampshire, An Exam- 
ple of, as Compared with an Exam- 
DlemingowedenS ==" we 
Taxation in New Hampshire as Com- 
pared with an Example in Sweden, 
Comments on an Example of, art.._ 
Trees, The Breeding of, rev._________ 
Trees, The Structure and Life of, rev. 
Type Classification, Report of the Ap- 
palachian Section’s Committee on, 
"Thats es Set Sa eo 
We Cannot See the, f for the 1 Trees, nes 
Forester of Oregon, State, Cronemiller 
PAM DOIILEC Teste ek es eh 
Foresters 
A Letter to, with Four Comments 
hereon martes as ea ee ee 2 a 
Hold Annual Meeting, State, n 
Rough-Neck.ans =. 2 swe s 
Whither Away?, art. 
Forestry 
A Menace to, Russia, n.________-___ 
A Study of Its Origin, Application, 
and Significance in the United 
Stateseerey se a ee ee eee 
And Coal Mining) rev. 
Bureau, Los Angeles City Schools, Re- 
DOLEROLELDO TCV. s 
Defeatism or Optimism in, art... 
Economics of, The, rev._-----------——-- 
Extension Programs, Finding Economic 
Facts as a Basis for, art... 
Forest Soil Research in Relation to, 
2 
Graduate, Recent, Purchases Timber 
for Turpentine Management, n.__ 
Ideas, Origin and Propagation of, art. 
Illness, A Proposed Remedy for Our, 
art, ——-----—----—--------------- == 


PACE 


430 
1010 
1001 

873 

794 

889 

515 

679 
_ 1182 
1181 


841 
558 


1163 


199 


826 
374 
365 


902 
382 
892 
456 
1179 
386 
132 
1170 
214 
749 
999 
471 
987 
357 
841 


1012 
595 


273 


In Georgia High Schools, Vocational, n. 
In Sweden and Adjacent Lands from 
the Viewpoint of an American For- 
ester. Lev: see ee 
In Trinidad, artis e See eee ee 
Industrial, The Next Step Forward in, 
At, 8A a a Na 
Industrial, The Status of, in California, 
[hy Oi on en ee eee 
Leaders, Fellowships to Develop Fu- 
tiresan = Ss ee 
Notes from the Poconos, art... 
Policy, Northern Rocky Mountain Sec- 
tion» Working ons. ac. = eee 
Private, in the United States, A Pro- 
gram for Stabilizing, art... 
Private, Some Requirements and Op- 


portunities, artes = ee ee 
Problem, In the United States, The, 
arti ania 


Problem, National, A Contribution to 
the Solution of the, Pry bee Samet a 
Profits, Farm, in Virginia, arte 
Prosressyin indiana, ne 
Question in Great Britain, The, rev. 
Russian Wood Exports and American, 
rye Ph sa 
Situation in the United States ; Today 
and a Simple Workable Remedy, 


Situation, Panaceas, Specifics, and the, 
Chg Se 
School at Nancy ‘Decorated by ‘Legion 
of Honor, n.. 
The Beneficial Influence of State, on 
the Establishment of Private, Prac- 
tices alt... ee 2 
The Greatest Book of, n._________- 
The Rate of Interest in, rev... 
The Scandinavian Gang Saw and Its 
‘Relation’ to,.atte ee 
Versus Agriculture, art... 
Why Sawlog, On the California ‘Na- 
fional el orests.) arts 
Why Wood Painting Research Be- 
comes a Problem in, art___-_-_- 
Kchactorun lhewartss. ee ee 
Forests 
And Mankind, rev._—-.. 
Indian, The Administration of, art. 
Management Plans for All-age, art. 
Mean to the Railroads, What, n._ * 
National, Recreational Use of the, art. 
Public, Expansion of Our, art._______. 
Public, The Extension of the, art.__._ 
Swamp, The Reaction of, to Drainage 
in Northern Minnesota, rev. 
The Influence of, on Climate and Wa- 
ter Supply in Kenya (British East 
Africa) ef CVon 2. ee ees 


1207 


PAGE 
881 


215 
72 
453 


788 
281 
964 
887 

78 


1037 


928 
447 


1208 


Formation of Chambered Pith in the 
Twigs of Butternut and Black Wal- 
nut’ Thewart. 2 —~ ae 

Formula, Forest Products Laboratory 
Column, Tests of Large Timber Col- 
umns and Presentation of the, rev. 

Formulating a Forest Policy, ed... 

Forsairu, C. C., rev. 757... 

F ortpflanzenzuchtung, Etwas uber, rev... 

Forstschaden und ihre Bekampfung, rev. 

Eoster, J CBNcHsesica.— 2 = = ee eee 

Foundation, George Willis Pack For- 
estry, Established at University of 
Michigan, n 

PRANKS BERNARDS LeVian ees 

FREIBERGER, WILHELM, art. (rev.) 

Fritz, EMANUEL, ed. 271, 785, 911, 1037; 
art. 132, 343; rev. 86, 377, 752, 752, 
753, 756, 1164, 1169; n. 386. 889. 

1005, 580, 896, s. a. 

FRoTHINGHAM, E. H., rev. 366; s. a... 

Fuel Wood, Cutting, at a Profit, art... 

Futraway, S. V., art. (rev.) ___ 

Futtz, F. M., art. ines es 

Fundamental Training for Specialization, 


Fature 
AvSlantiatuthes are se sea 
Forest Needs, Our, art... 
Fysiske og kemiske Undersogelser over 
danske Hedejorder, rev... 


Gauacan, J. M., art. (rev.) 
Game 
Environmental Controls for, Through 
Modified Silviculture, art. 
inyWtah se Bic wartoe se beetles amie 


Management, What is the Aim of? 
att eer seine 
Preserve, A Sketch of ‘the: Pisgah Na- 
tional arts: s 8 eee ae 


Gang Saw, The Scandinavian, and Its 
Relation to Forestry, art... 
(CARVER. Ri. D)t arte ase ees ey eis 
GATES OHS Chen. eee 
CEMMERS ES W.; nie eee 
GenAux, CHartes M., Rey. s 
Georgia, Vocational Forestry in, High 
Schoolsven- ene eeelrer es 
Germany’s Industrial Life, The Import- 
ance of the Cellulose Industry in, n. 
Germination of Eastern Hemlock Seed, 
The Effect of After-ripening Treat- 


Mente onthe; cart. eee 
GrEry Ro) Eovanreers eae © ave 
Gisson, J. N., Tis et Se ee rads 2 ane 
Giszons, W. it., arte. (réey,) - 2 Sena es 
Givers CHARLESHA] cart, 2. sea ae 
Girdling Hardwoods to Release Spruce 

and” Balsam sBiren ss 5 Ube 


Pace 


739 


JOURNAL OF FORESTRY 


PAcE 

GISBORNE, H..'T., S$) @0. 2 Os 

GoopMAN; ROB art = See ___ 1070 
Government, Federal, A Plan for Re- 
organizing the Conservation Work of 


the, shark Bh) eee See Ss 
GrauaM, S. A., art. SUAS SIE 4 
Granger and Buck Promoted, n.____.____ 236 


Graphic Curvilinear Correlation, A Sim- 


plified Method of, rev... 991 
Graves, Henry S., art. 166 
Great Britain, The Forestry Question ey 

Tey; (2. 1 ee eee 78 
Greatest Book of Forestry, The, n..._ 774 
GREELEY, WB. 91 
Growing 

And Logging Practice in the Northeast, 

Tamberss tev 989 

Of Trees, Profitable Relation “of Util- 
ization tothe, ns. 2 eo 
Growth 
And Its Relation to Thinning. Sample 

Plot Studies in Mixed Hardwood 

Stands; art... 23" eee 16 
Composition and Regeneration of the Vir: 

gin Forests in Southeastern Europe, 

TOV ig ee Ae 744 

In Swamps Before and After Drain- 
AG, Mes ee 100 
Of Eucalyptus on the High ‘Veld Jd and 
Southeastern Mountain Veld of the 
Transvaal; rey;2 = 560 
Of Forest Stands, The Effect of Soil 
Exposure of Long Duration Upon 
the:{crev2= = == 742 
Per Cent Methods oof Predicting 
Growth, A Comparison of Several of 
the, art<.2 3: 3S es eS 
Rate of Trees, Phloroglucin as a Stain 
to Aid in Determining, n.______ 402 


Tables, A Method of Constructing, for 
Selectivity Cut Stands of Western 
Yellow Pine, art. = 1076 


Guise; Co. Hart 2S eo 
Gulf States Section, Annual Meeting of, 

8. a ee a 
GuTuriz, Joun D., art. (rev.) 366; s. a. 584 
HARSISA Ry Wee teva sens eae peal qo ys * 
Harr, R. (GC. art.= 2 ee eee 4 
HALCAVERS Hae) art2 eee 2 OG? 
Hallimasch und Wurzelschwamm, zwei 

gefahrliche Waldfeinde, rev....... 998 


HANSEN, 20 \S.,¢aTt se — 1153 
HANSON; Hs C.rart; (rev) ee 
Hardening Process in Tree Seedlings, 
Length of Exposure to Low Tem- 
perature as a Factor in the, art. 50 
Hardiness, The Frost, of Geographic 
Strains of Norway Pine, art 


Cmasateeae 


JOURNAL OF FORESTRY 


Hardwood 
Forest, Relation Between Age and 
Diameter in Trees of the Prime val 


Northerns ne = ebb ative Maid 
Industries and Their Possibilities, 
Peuisiang si, rey. eee eel 
Region, Conifers in the Central, n.__ 
Stands, Sample Plot Studies  in,. 
Growth and Its Relation to Thin- 
PETA a OUEay te a ees itl SAL 


Hardwoods 
For Mechanical and Chemical Pulp, 
Utilization of, art. 
Girdling, to Release Spruce and Bal- 
CATA 51 ee eo 
Northern, How Fast do, Grow?, rev... 
Hartow, Wituiam M., art... 
Harvey, R. B., art. 
Hazard Made "State Forester mots Tennes- 


Soil, Concerning the Cultural Value of 
the: rev.__ 
Soil, Properties of the, and Methods 
for Its Reclamation, rev.......-_»_>SE 
Soils, Physical and Chemical Investiga- 
tions on Danish, rev.___________ 
HIEIBERC, OVENDO,,. rey. 
Hemlock Seed, Eastern, The Effect of 
After-ripening Treatment on the Ger- 
AMINALON TOL Otte ee we 
Herbert Appointed to Journal of Forestry 
Baiortal otath, Ss. asa ee ee 
IERBER TD TA. Arte = vires Diet 
ESSoePE arts (Tey.) ees eh tie 
Hissarp, B. H., art. (rev.)——____ 
Hiney Webs. atte rey.) 2 
rrr Gee Ine varie rey.) 22 oo = Se 
Hirt, Haro Se arte ede Bh ret # 
‘Hing, W. R., s. a. 580, 588, 779, 894, 905, 
1020, 

Hine, W. R., Appointment of as Execu- 
tive Secretary of Society, s. a. as 
Hopcson, ALLEN H., art. (rev.) © 
HOLDSWORTH,_h.L-, rev... 
Homan; R. M., art. (rev.) ———--_--— 
Holy Cross Region: Mount of the, Plan 
for Recreational Development of, 

art. 
Holz, Das, rey.—___ 
Honey Agaric and Root-rot, The, Two 
Two Dangerous Forest Enemies, rev. 
How Fast do Northern Hardwoods 
Grow?, rev. 
How Long Does Hardwood Slash Remain 
a Fire Menace?, n.__—______-—_-+--__ 
How Much Does It Cost to Thin?, n.__ 
HOWARD WW. Ga Sta. ee 
Hupparp, C. S., art. (rev.) 
EBERT woh alte eee 


Pace 


395 
221 
764 

16 


1146 
101 
367 
739 

50 


1028 


552 


1193 


Hurricane Damage to Porto Rican For- 
ests, Ni... 2 ee er oe a 
Hors, C. R., rev... 
Hort, Bert, art SLD arte ol Ae RE 
Ideas, Forestry, Origin and Propagation 
of arte 


Identification, British Hardwoods Their 
Structure vand, Srey2.= ee 
Idle 
Land Phase of the Forest Problem, 
Some Significant Aspects of the, art. 
Land Phase of the Forest Problem, 
Some Significant Aspects of the, art. 
Importance of the Cellulose Industry in 
Germany’s Industrial Life, The, n 
Improvement of Composition of Stands 
with Special Reference to Release 
Cuttings, Report of Committee on 
the, rev._ 
Increment, The Determination of, in n Cut- 
over Stands of Western Yellow Pine 
ins thes south west..ante ees eee 
Index, ee in Printer’s Hands, 


s. ease es 


Indian are ‘The “Administration of, 
art. 
Indiana, Forestry Progress inn. 
Industrial Forestry 
In California, The Status of, art.__ 
The Next Step Forward in, art. 
Industry, Douglas Fir, Seeks Price Stab- 
slization ini. 2 eee ie ce ee Ae 
Influence 
Of Forest Litter on Run-off, Percola- 
tion, and Erosion, art....._._____ 
Of Forest on Climate and Water Sup- 
ply in Kenya (British East Africa), 
The, rev... 
Of the Forest on ‘the. State and Run- 
Offs ofsWoater" Tey ee me 
Influences, Forest, rev.. 
Influencing, Factors, 
Erosion, rev.. 
Ingenuity, American, “and Reforestation, 


Ran- off and. ‘Soil 


n. OHO a oO BL 


Ingram, Douglas, iG “Obituary Note on, 
Inland Empire Foresters Discuss Utiliza- 
HONS. a 
Insects 
Fieldbook of Destructive Forest, rev. 
Forest, The Natural Control of, art. 
Institute 
Forest Research, Opens at Mont Alto, 
FL gente as 2a 
Leningrad Forest, Reorganized, n= 
Inter-American Conference, Notes from 
the Executive Secretary, s. a... 
Interception of Rainfall by the Forest, n 
Interest, The Rate of, in Forestry, rev... 


Pace 


1182 


1164 


978 
905 


1041 
887 


343 
453 
1179 
474 


875 


1210 JOURNAL OF FORESTRY 


PAGE 
Intermountain 

Country, Recreation in the, art... 626 

Region, Research Activities in, are 
Merged; (ns Loa. _ 888 
Is Silviculture Possible i in n America?, ‘art. 1110 
ISAAC Iie Ay. art. A92:ing 509 == es 571 
Issues, Meeting the; ari ee ee 800 


Jack Pine, Yield of, in the Lake States, 

TOVS oso ee ea Ne 369 
Japan, Contributions to the “Problem of 
the Relation Between the Forest and 


Water insrey. =. Se 8738 
Jounson, H. M., art. (rev.) BGs ee F156 
Jonnson, Frep, R., art... = 818 
Jones, WILLIAM Vi: atte ese _ 836 
Journal 


Cellulose. A Monthly, Devoted to Sci- 
entific and Technological Research 


and Progress in Cellulose, rev...._. 377 
Of Forestry, Fritz to Edit, s. a... 580 
Janipers: The Utah; rey 872 


Kaingin Problem in the Philippines and 
a Possible Method of Control, The, 


ATES eee eee etna eee, ee Oe 66 
Kaufmannische Holzverwertung Holz- 

handel, und Sagebetrieb, rev._______ 755 
KAVANAGH, Ein Ne arti 2 eee e659 
IKELTEY FAS bo art. eee ere 4 O40 
Kenntnis vom Forstaatgut, Unsere, rev... 996 


Kenya (British East Africa), The In- 
fluence of Forests on Climate and 


Water oupply in, reve. 875 
KINNEY 6) 5b vart. see eens 1041 
KIRKLAND | Boy bg alts 430 
Kirtrepce, Josepu, Jr., art. (rev.) 370; 

Trev. ache) Dae eae ae 363 
KNEIPP, i K,, Gren Ae eee Oe ae 618 
Knowledge of Forest Seed, Our, rev... 996 
Knutson Bill, Minncscus, Section En- 

CLOTSCSS Sor aan ee ee 420 
Koo, CE LERS arte. =e eee 295 
KorstIAN, CLARENCE F., art... = sCi«85B 
KOrzE ye) 20a art- 0 (TeV. eee eee OD. 
KRAEBEL aC. 7 Ji, T6Veo oe ee 999 
Kraucu, Hermann, rey. 745, 992; art. 

978, 1085 
ICRUECER: SIGs USsy Qe eee 417, 1031 
Laboratory, Forest Products, to have ! 
INewsBuilding,dense tee ee 717 
Lake States 
Forest Planting in the, rey._______ —_. ‘370 
Yield of Jack Pine in the, rev... 369 
ae Leaves Walnut Association, n..... 892 
an 


Economic Survey, Minnesota, Sample 
Plot Method of the, for been 
Growth and Yield, art... 7884 


Survey Notes, Original Forest Compo- 
sition in Northwestern Pennsylvania 
as Indicated by Early, art______.. 

Leaders, Future Forestry, Fellowships to 
Develop; ni t.23 3) ee eee 
Legislation, and Policy, n= 
paie Forest Institute paneer 
ee & He “art. O71; 1 rev. 1167; n. 1. 769 
LEOPOLD, Apo, arti: 2 ee 
Letter to Foresters, A, With Four Com- 
ments. ‘Thereon,. atts 
Liljenstrom Dendrometer, Suitability of 
the, for Reading Diameters of Trees 
in Black Walnut Plantations, art.___ 
Linpeserc, . ERIK; art, 22 eee 
Literature, Forest, A Bibliography of Re- 
cent, in Sweden, rey... 
Litter 

From North American Forests, Bio- 
logical Decomposition of Some 
‘Types (of, ‘reve = eee 

Influence of Forest, on Run-off, Per- 
colation, and Erosion, art.___ 

Pine Leaf, Quantity and Nutrient Con- 
tents of; :art, | 222 eae 

Locuow; F.’V.. art.) (rev) ee 
LOCKE, 'S..B. att. = 
Locust, Black, ‘nn. 2 eae 
Log Utilization; art. 
Logging 

Practice in the Northeast, Timber 
Growing and, rev...» 

Selective, ed. let di08 5, Jas Beet 2 

Waste in the Douglas Fir Region, rev. 

Lopping, Factors Influencing Decay of 
Hardwood Slash in Northern New 
England and Their Relation to, n. __ 

Los Angeles City Schools, Report of the 
Forestry Bureau, rey. 

Louisiana’s Hardwood Industries and 
Their Possibilities, rey, => 

LowpERMILK, W. C., art. 474; rev. 82, 
873, \875,6 22 a ees 

Lumber 

Distortion of Softwood, Compression 
Wood as a Cause of, n. —____ 

Operation, Will Sustained Yield in, 
Come Through Regulation or 
Through Competition, art. 

Production, Stabilizing, The West 
Coast) Problem of, art. = ee 

Values and Production Costs, The Ef- 
fect of Tree Size on Western Yellow 
Pine, rev. 

Lutz, H. J., art. 1098; rev. 

Luxrorp, R. ne 


MacDurr, N. F., s.a. Obituary Note____ 
Machine, Tree Planting Cuts Planting 
Cost\ in Half,.nj 2 eee 


Pace 


1098 


233 
379 


776 
890 
321 
456 
511 
199 


90 


597 
474 
715 
374 
679 


351 


753 


JOURNAL OF FORESTRY 


Making the Most of Marinette County 
and reve © OMe eo Ei 
Man, The Influence of, on Animal Life 

inpocotland: rev, Je 
Management 
Game, What is the Aim of?, art. 
Plans for All- -age Forests, art. ____. 
Pulp Prospects in Relation to Forest, 
Thy, ieee et 
Statistical and Economic Aspects of, , of 
the City of Forest of Villingen, rev. 
The Basis for Subdividing Mountain- 
ous Forests for the Purpose of, art._ 
Turpentine, Recent Forestry Graduate 
Purchases Timber for, n. 
Wild Life, in the Southwestern United 
States, Research as a Basis for, art._ 
Mankind, Forests and, rev. zs 
Mapping of Browse Areas, n. - 
MarAn, Bouustavy, art. (rev.) 
Marxwarpt, L. J., art. (rev.)____ 
Marinette County Land, Making the 
Mosteotmreyi et ok et 
DEARSH AD ton bnn Saat ee et a 
MarsHALL, Rosert, art. 273, 


WIATTHE WS. 01). (M-,.art. (2s. 2 4 
NIRTTOONM VinwA Cart. oe. es 
PATE OONSM WW cmAtess Tle one eee 


BICARDEE MS pie Ns 
McGinntzs, W. G., art. 
McGrew, be. C., art, (rey.) 
MIGNATR, | Je28V 528-4... 

Mechanical and Chemical Pulp, Utiliza- 


tion of Hardwoods for, art... = 
Meeting 
Annual, State Foresters Hold, n... eas 


California Section Holds First Fall, s. a. 
In Connection with Southern Forestry 
Congress, Society Members Have In- 
formal, s. a. 
New York and New England Sections 
Hold Joint, in Canada, s. a. 
New York Section Holds Summer 
Field, s. a. 

Of California Section, Second Annual, 
Oy ae 

Of Division of Biology and Agriculture 
National Research Council, n._-... 

Of Gulf States Section, Annual, s. a. 
Of Southeastern Section, Annual, s. a. 
Of The New England Section, Annual 
SUNNeCl aS! ase 
Plans for Annual, Advancing, s. a. 
Southeastern Section Holds, on the 
Gilt th sie Eee 
The Issues, art. 
Meetings, Annual, Participation in, ed. 
WrGinnis; boaG:.- arte, S 
“iene, 1, 12, Gi ee 
Mein, E.ias, art. (rev.) 


Pace 


1146 


1179 
1031 


588 
261 
1028 
417 


776 
585 
585 


900 
1016 


1029 
800 
911 
971 
436 
597 


Member Has Difficulty in Russia, Society, 
CH eat ae ate Bons 
eee s Resignation Requested, § Senior, 


Mabon hin: 
Announcement of Candidates for, s. a. 
~---- 107, 266, 422, 779, 907, 1033, 
Changes in, s. a. 
Elections to, s. a. 264, 1032, . el 
Menace to Forestry, A, Russia—, na 
METCALF, WoopsrIvcE, rev. 
Method 
Of Constructing Growth Tables for 
Selectively Cut Stands of Western 
WellowsPine. art... en oe 
Of Graphic Curvilinear eer cee oe A 
Simplified, rev. 
Mexico 
Fire Protection Progress in, n. _____ 
President of, Gives Views on Forest 
Protection, TSB 2S) tne 
Meyer, W. H., art. 1076; rev. v. 217, Barend 
Michigan 
Ramsdell Becomes Pack Professor at, 
Rey ee ees en 7s 
University of, George ‘Willis Pack For- 
esiry Foundation Established at, n. 
Microérganisms, The Use of, in Certain 
Commercial Processes, art. 
Mine 
Timber Preservation, n. 
Timber Supplies, Coal Mining and, n. 
Mining, Coal, and Mine Timber Sup- 
plies, n 
Minnesota 
Land Economic Survey, Sample Plot 
Method of the, for Determining 
Growth and Yield, art. 
Northern, Secondary Succession in the 
Climax Forest Formation of, rev... 
Section Endorses Knutson Bill, s. a. 
The Reaction of Swamp Forests to 
Drainage in Northern, rev. 
Trees and Shrubs of, rev. —._. z 
MIROV i gIaoN:, -art. 1-2 eee 
Mississippi, Soil Erosion in the Silt Loam 
UplendsKot-atipe ee ee ee ay 
MitcHeE LL, J. As art. (rev.) 223; n._ 
Moisture, Distribution and Amount of, 
in Virgin Redwood Trees, n.__...- - 
Mo ter, ALFRED, art. (rev.) —-----—-- 
Monongahela National Forest, Reforesta- 
tion on the, n 
Mont Alto, Forest Research Institute 
Opensvatan 
Moore, BARRINGTON, rev. 557, 558; s Siwas 
Moore, ROBERT, s. a.- te 
Mountainous Forests, The ‘Basis ‘for ‘Sub- 
dividing, for the Perse of Pease 
ment, art. 


ILO WATE sy Lesge gs a eee es eee 


1211 


Pace 


1027 
1027 
1197 

589 
1196 


1170 
1165 


1076 
991 
1011 
1010 
218 
892 
235 
542 


577 
1005 


1005 


1212 
PAcE 
Mutter, Karu M., art. (rev.)-.--- 744 
Munns, E. N., art. 456; s. a.---------- 1020 
Murry. Louises., (arth. 826 
Mycorhiza Studies, IJ. The Duration of 
Certain Pine Mycorhizae, art.__. 849 


Mycorrhizal Studies, I. Mycorrhiza of 


Mont Alto Nursery Stock, art... 34 
Nancy, Forestry School at, Decorated by 
egion “of Honors ne DLO 
Nation, A Forest Policy for the, art... 806 
National 
Forest Enterprise in California, The, 

EW i 08 i lian le ty ena ele =) 683 
Forests, Recreational Use of the, art._- 618 
Policy of Forest Planting, Desirability 

Ofsapg broader, artes ee Ue 
Research Council, Division of Biology 

and Agriculture of the, Items from 

Annual Report of the, n.--___ 238 
Research Council, Meeting of Division 

of Biology and Agriculture, n.____ HS 

Nation-wide Solution of Production prob- 
lems of the United States, art... _ 430 
Natural 
Control of Forest Insects, The, art... 546 
Reproduction of Eso Spruce, Chief Re- 
quirements and Practical Applica- 
TLONSS TOV eee ere ees ee 372 
Naturverjungung, Die, der EsoFichte 

Picea jezoensis, ihre Grundbedingun- 

gen nebst praktischen Anwendun- 

gen, “Tey... ee, 

Naval Stores Industry, ‘Relation of Forest 
Research to the, art... 515 
Needs 
Forest, Our Future, art... === sts«d'B 
Forest, Our Future, art... = === «d47 
NEESON; =. aW...- 0. ee OT 
NELSONS: Joe W5 rartos es" See 664 
Neue Versuche Zur Festellung des Ein- 
ihre Anwendbarkeit auf forstliche 
Problems, ‘rey;22 2 = see 558 
Neue Versuche Zur Festellung des Ein- 
flusses von Wurzelwettbewerb und 
Lichtentzug des Schirmstandes auf 
den Jungwuchs, rey... 992 
New England 
Factors Influencing Decay of Hard- 
wood Slash in Northern, and Their 

Relation to Lopping, n. 567 
Floods Controls7sa. ee 03 
Section, Annual Summer Meeting of 

the; \s; a= Bit _. 900 

New Experiments to ‘Determine the. Tn- 
fluence of Root Competition and 

Shade from the Overwood on the 

Younger Undergrowth, rey... 992 


JOURNAL OF FORESTRY 


New Hampshire 
An Example of Forest Taxation in, as 
Compared with an Example in Swe- 
dens ‘arti near ee ees 
Comments on an Example of Forest 
Taxation in, as Compared with an 
Example in Sweden, art.________ 
New Jersey, Thinning White Cedar in, 
art. 
NewLin, J. Ae art. wl rey,). tc ee 
New Seed- Extracting Apparatus, A, n._ 
New Transplant Board, A, art... 
New York 
Looks-Ahead; -art.. == ee 
Reforestation, 222 
Section Holds Summer Field Meeting, 


8, ay ee ee 3 
Section, Winter Meeting of, s. a.____- Pe. 
Next 
Step Forward in Industrial Forestry, 
Thé, att. eee 


Twenty-five Years, The, art. 
NicHors, (Go Ee ne eee 
Nicuotson, J. W., art. (rev.) == 
Noble Fir Seed, Cold Storage Prolongs 

Lifexof, pn 
Northeast, Timber Growing “and Logging 
Practice in the, rev. =. = ee 
Northern 
Hardwoods, How Fast do, Grow?, rev. 
Rocky Mountain Section Considers Na- 
tional Forest Policy, s. a._______ 
Rocky Mountain Section Working on 
Forestry) Policy; \s.14-- 
Norway Pine, The Frost Hardiness of 
Geographic Strains of, art. 
Notes 
From the Executive Secretary, s. a.___. 
From the Executive Secretary Inter- 
American Conference, s. a. 
In the Journal, n. 91, 226, 379, 567, 763, 
880, 1001, 
On Some Australian Timbers Grown 
in South Africa, reves 
Nurserymen Prefer Southern Seeds, 
Why, n 
Nutrient Contents GE Pine Leaf Litter, 
Quantity and, art._.___ 


O'BYRNE; WILBUR, are ee 
OETTMEIER;-Ws) M, ‘3 2as = ee 
Om Hedejordens Eaenskahee og Metoder 
til dens Opdyrkning, rev... 
One-year Storage of White Pine Seed, n. 
OpreRMAN, A., art. (rev.)_____ < 
Opportunities, Some Requirements and, 
Private Forestry, art. co emeess 
Optimism, Defeatism or, in Forestry? art. 
Oregon, Cronemiller Appointed State 
Forester of, n._ 


Pace 


419 


JOURNAL OF FORESTRY 


Organization and Its Relation to Fire 
Control in the Angeles National For- 
estgartpe = ee. 


Pace 


Origin and Propagation _ of Forestry 


Ideas, art. ee SE 
Original Forest Composition in North- 
western Pennsylvania as Indicated 
by Early Land Survey Notes, art.___ 
Our Future Forest Needs, art.___ we. 
Our Knowledge of Forest Seed, rev.____ 
Oxuotm, Axet H., art 


Pacific Coast 
Development of the Pulp and Paper In- 
austryson the, n.2=) = 
What Recent Development in the ‘Pulp 
and Paper Industry on the, Mean in 
the Future of Forest Management, 
art. 
Pack, CuHartes Laturop, art. 338; art. 
(rev. ) 
Pack Fellowship Compe Jetition An- 
nounced, n. 
Pack Forest Education — Board, ~ First 
PAWATCE DY Te eer ee 
Pack, George Willis, Forestry Founda- 
tion Established at University of 
Michigan, n. ____ 
Pack Professor at Michigan, Ramsdell 
Becomes, n. 
Painting Research Becomes a Problem in 
Forestry, Why Wood, art. 
Panaceas, Specifics, and the Forestry 
Situation, art. 
Participation in Annual Meetings, ed. 
IREARSONsUGs A. TOVs nee ee 
Peck, Aten S., art.____ sii 
Pecosshilk Herd, The, art. 
Pennsylvania 
Forest Research Institute, Baker 
Heads, n 
Original Forcst Composition in North- 
western, as Indicated by Early Land 
SiGveva NOLCS mall) 
Recovery of the Chestnut in, rev. a 
RERKING. (CG... Do eee et 
Perry, E. L., art... a 
Perry, GEORGE Ss art. 864; art. “(rev.) — 
Perry, WALTER i. ree eae 
Percolation, and Erosion, ‘Influence of 
Forest Litter on Run-off, art. a, 
Perit SVEN, art. “(rey.)-— 
Privuecer, O. W., art. 
Picea jezoensis, Die Naturverjungung der 
Esofichte, ihre Grundbedingungen 
nebst praktischen Anwedungen, rev. 
Presson, H. B., art. (rev.) ———_____ 
Philippine 
Islands, Annual Report of the Director 
of Forestry of the, for the Fiscal 
Year Ending December 31, 1927, rev. 


354 


95 


375 


School of Forestry Celebrates Twen- 
tieth Anniversary, ns sy 
Philippines, The Kaingin Problem in the, 
and a Possible Method of Control, 
art. Ba es oS... AN ot eee hot bho 
Phloroglucin as a Stain to Aid in Deter- 
mining Growth Rate of Trees, n.__ 
Physical and Chemical pee on 
Danish Heath a Tev.. 
Pittow, M. Y., n.. 
PincHot, Girrorp, art. on a 
Pinchot, Shepard Coes With, n 
Pine 
Leaf Litter, Quantity and Nutrient 
Contents of parte es 
Mycorhizae, The Duration of Certain, 
Mycorhiza Studies. II. art. 
Needles in Texas, Comments 
Brown-spot Disease of, n..- 
Western Yellow, Turpentining Experi- 
ments with, in Northern California, 
arin 
Pines 
Southern, Seed Yield Data for, n._. 
Susceptibility of Young, to Tip-moth 
Injury, art. ee 
Pinus Pinaster Sclend in Europe and 
South Africa, The Varieties and 
Geographical Forms of, rev... 
Pisgah National Game Preserve, A 
Sketch of the, art. 
Pith, The Formation of Chambered, in 
the Twigs of Butternut and Black 
Walnut, art. 
Plan 
For Recreational Development of the 
Holy Cross Region, art... 
For Reorganizing the Conservation 
Work of the Federal Government, A, 
37a) 
Planning, Detailed Setting, in Timber 
Sales Operations on the Sierra Na- 
tional Porest,..art. = ee 
ee for Annual Meeting Advancing, 


Osanna 


on 


Plast. Life of ‘the ‘Balkan Penineale, The. 
TEVi0 2 
Plantation Notes, iWecest Ti ee = 
Planting 
Forest, in Lake States, rev.______. 
Machine, Tree, Cuts Planting Cost in 
Half, n. 
To American Needs, . Fi itting Forest, 
art. Bie 
Plants, Flowers ‘and “Flowering, TeV = 
Poconos, Forestry Notes from the, art... 
Points, Some, to be Considered in Fram- 
ing a Forest Policy for the Society 
of American Foresters, n.—--.--. use 


1213 


Pacer 


1180 


66 


552 
1173 
456 
579 
715 


849 


813 


1185 


1016 


370 
1004 
500 


750 
1125 


1214 


Policy 
A Forest, for the Nation, art..______. 
ATPublicsB orest.: art. 22. = er ees 
And legislation, n= == ve 
California Section Votes on Forest, s. a. 
Desirability of a Broader National, of 
Forest Planting, art.________ 
Forest; AuNational, warts: 2 = 
Forest, Appalachian Section Passes, 
Resoltitions..s.rae = eee 
Forest, for the United States, A, art. 
Forest, for the United States, Wiscon- 
sin Section Expresses Sentiment on 
By Seale meer Ce Sen ence See is 
Forest, Formulating A, ed... 
Forest, Northern Rocky Mountain Sec- 
tion Considers National, s. a. 
Forest, Progress Report of, Committee, 
Sea ee ra 
Forest, Some Points to be Considered 
in Framing a, for the Society of 
American Foresters, n.._________-- 
oe Washington Section Debates, 


ores Northern Rocky Mountain 
Working on, s. a.__ 

Policies, Forest, Trend of the Profession 
and of, as ‘Indicated by the Annual 
Meeting sitays i. Set es oy ae 

Poot, Raymonp J., art. (rev.) 

Portable Band Sawmills, art... 

Porto Rican Forests, Hurricane Damage 
to, n 

Practical Men, Technical Men and— 
Dubs; nj a ee * 

Practices, Development of Silvicultural, 
in the California National Forests: 
art. arren ne 

Preserve, Pisgah _ “National _ “Game, A 
Sketchwofiithe: carta = aes ae ees 

Preservation, Mine Timber, n. 

President of Mexico Gives Views on For- 


éstaProtections, nos oa eee = 
Presidential Address, art. Serie sae 
Prevention, Forest Catastrophes and 
hein Teves ee ee 


Price Stabilization, Douglas Fir oes! 
Seeks, n. 
Principles, A Declaration o of, Se cali 
Private Forestry 
In the United States, A Program for 
Stabilizing, art. 
Practice, The Beneficial Influence of 
State Forestry on the Establishment 
of, art. 
Some Requirements: and "Opporumis 
ties, art. 
Prize Bacay 
Contest, Report of Committee on, s. a. 
Coéperative Control, A Proposed Solu- 
tion of the Forest Problem, art... 


379 
1030 


504 
289 


902 
436 
897 
593 
419 


1184 


380 
407 
263 
239 
750 
1131 
V2 


384 


693 


675 
577 


1010 
121 


748 


a AES) 
128 


JOURNAL OF FORESTRY 


Problem 
Forest, A Proposed Solution of the, art. 
In Forestry, Why Wood Painting Re- 
search Becomes a, art. —___-__ 
Forest, Some Significant Aspects of 
the Idle Land Phase of the, art. 
Forest, Some Significant Aspects of the 
Idle Land Phase of the, art... 


Forest, The Solution of the, art. 
Forestry, in the United States, The, 
aM. Se Naas 
Forestry, National, A “Contribution to 
the Solution of ‘the, art.22-- 2 eee 
Of Stabilizing Lumber Production, 
The West Coast, art.._._____ Ez), 
Problems 
Forest Production, of the United 


States, Nation-wide Solution of, art. 
Forest, Recent Soil Studies and Their 
Applicability to, rev. 

Of Silvicultural Research, Some, art. 
Products, Forest, Sustained Yield for a 
Permanent and Sufficient ; Supply of, 


Policies as Indicated by the Annual 
Meeting, s. a. 
Profit, Cutting Fuel Wood at a, art.___ 
Profitable Growing of Trees, Relation of 
Utilization#to the; ne 
Program 
For Stabilizing Private Forestry in the 
United States, A, art. 
Forest Purchase, Faces Difficulties Be- 
fore Budget Bureau, n. a 
Progress in the Research Reserve, n.__ 
Programs, Forestry Extension, Finding 
Economic Facts as a Basis for, art. 
Progress 
In Indiana, Forestry, n..—______ 
In Mexico, Fire Protection, n._____ 
In the Research Reserve Program, n._ 
Propagation of Forestry Ideas, Origin 
and, art. 
Properties 
Of the Heath Soil and Methods for Its 
Reclamation, rey. cae 
Of Woods Grown in the United States, 
Comparative Strength, rey...._.__ 
Proposed Remedy for Our Forestry Tll- 
ness, A,vatt.t.2: 2 Wes seen 
Prospects, Pulp, in Relation to Forest 
Management, n. 
Protection 
Fire; Essential) ne Se 
Fire, in the National Forests of Cali: 
fornia, Twenty-one Years of, art.___ 
Forest, President of Mexico Gives 
Views on, n 


PAGE 
113 
1136 
178 


184 
302 


788 
281 
191 


430 
558 
314 
1053 
239 
1119 
575 


442 


1001 
574 


357 
887 
1011 
574 


595 


552 
758 
273 
882 
227 
707 


JOURNAL OF FORESTRY 


Of Birds, The Bird, Question With 
Special Reference to a Scientific 
Foundation for the Economic, rev.. 

Progress in Mexico, Fire, n-- 

Protective Association, Fire, Southern 

West Virginia Forest, Tia wile tote le 
Pryse, E. Morcan, s. a. 406, 407, 
Pryse on Council, s. a 
Public 

Forest Policy, A, art... 

Forests, Expansion of Our, APR ae 

Forests, The Extension of ‘the, art 

Pulp 
And Paper, Development of the, In- 
dustry on the Pacific Coast, n.______. 
And Paper Industry on the Pacific 
Coast, What Recent Developments 
in the, Mean in the Future of For- 
est Management, art..__._. 
Mechanical and Chemical, Utilization 
of Hardwoods for, art... 
Prospects in Relation to Forest Man- 
agement, n. 
Punjab Hills, Denudation of, rev... 
Purchase Program, Forest, Faces Difficul- 

ties Before Budget Bureau, ee 
PUTNAM CCA, art, (rev, = 2 


a 


Oaadrat. a bhe art. 

Quantity and Nutrient Contents ‘of Pine 
ear elitter: arts 

Queensland, Forest Conditions of, rev. 


_ Racer af Douglasie og Sitkagren, rev. 
Races of Douglas Fir and Sitka Spruce, 
DOV 
Railroads, What Forests “Mean to the, n 
Rainfall, Interception of, By the Forest, 
Top geet ace et dh a aia a a A ea 
Ramsdell Becames Pack Professor at 
Michigan, n, — 
Rate of Interest in Forestry, The, rev... 
Recent 
Developments in the Pulp and Paper 
Industry on the Pacific Coast Mean 
in the Future of Forest Management, 
Wihathart, ee 
Forestry Graduate Purchases ‘Timber 
for Turpentine Management, n.___ 
RecknaceEL, A. B., art. 711, 1053; art. 
(rev.) 214; rev. 84, 744; n. 95, 
Reclamation, Properties of the Heath 
Soil and Methods for its, rev.___-__- 
Recovery of the Chestnut in Pennsyl- 
Vana eT CV igen es ee 
Recreation 
Development in the Southwest, art. 
In the Inter-mountain Country, art... 
Recreational 
Development of Mount of the Holy 
Cross Region, Plan for, art... 


PacE 


882 
561 


1001 
221 


23 


715 
560 


219 
219 


n. 1007 


101 


892 
563 


1215 

PAcE 

Use of the National Forests, art... 618 
Repincton, Paut G., art. 121; s. a...260, 580 


Redwood 
Density of, Bark Characteristics as an 


Index of the, n.. See ASS eee 1 
Trees, Distribution _ ‘and Amount of 
Moisture in Virgin, n. 770 
Reeve hy We nese 2 eee eee eS 8() 
Reforestation 
American Ingenuity and, n. 1177 
Blocked, Weyerhaeuser, ns 1002 
NewYork, anscke sh erik 5 varne eee 886 
Regeneration of the Virgin Forests in 
Southeastern Europe, Composition, 
Growth and, rey2" =o" 744 
Region 
Conifers in the Central Hardwood, n.. 764 
Douglas Fir, Logging Waste in the, 
TOV ee ee eee 753 
Regulation, Will Sustained Yield in 
Lumber Operation Come Through, 
or Through Competition, art... ee 942 
Relation 
Between Age and Diameter in Trees 
of the Primeval Northern Hardwood 
Morest; nsp-s— Sea oe OO 
Between the Forest and Water in 
Japan, Contributions to the Prob- 
lem"of the, rey ee Se. 163 
Of Forest Research to the Naval Stores 
Industry. arts 3 eee eee 
Of Utilization to the Profitable Grow- 
ing of Trees, nn. —- elastase si YET 
Release 
Cuttings, Report of Committee on the 
Improvement of Composition of 
Stands with Special Reference to, 
RCV o on ees ee 1164 
Girdling Hardwoods to, Spruce and 
Balsametir. ne eee LO 
Relief, Forest, art a ae 794 
Remedy, A Proposed, for our Forestry 
litnesss arts ee eee 273 
IRENDALTAplvet by G50 Oe LOS 
ReEnbte, B. J., art. (rev.) ——-__ 2 HO0L 
Reorganizing ithe Conservation Work of 
the Federal Government, A Plan for, 
CE ay pearl « wilco cine 6 Rate en nde 1185 
Report 
Annual, of the Director of Forestry of 
the Philippine Islands for the Fiscal 
Year Ending December 31, 1927, 
FA ee ah cet ht a aN 375 
Of Committee on Prize Essay Contest, 
at ee epoern tees! ee pena | YAS!) 
Of Committee o on n the Improvement of 
Composition of Stands with Special 
Reference to Release Cuttings, rev._ 1164 
Of Forest Policy Committee, Progress, 
Se ane ee ee oe cae ee eee Le 


1216 


Of the Appalachian Section’s Commit- 
tee on Forest Type Classification, 


PACE 


Bias ee el Sa eee ee 902 
Of the Division of Biology and Agri- 

culture of the National Research 

Council, Items from Annual, n._. 238 
Of the Editorial Board:s a= 258 
Of the Forestry Bureau, Los Angeles 

Gity: Schools) rey. e909). 
Of the Secréetary,saase _ 246 
Of the Treasurer, 8.) ast 249 
On: Admissions,(s. a2 254 

Reproduction of Western Yellow Pine, 

Natiral art: pose a ae Es 334 

Requirements and Opportunities, Some, 
Private Forestry, art. ___ 831 
Research 
Activities in Inter-mountain Region 

are, Verged,. Oie. Me kee eee 888 
As a Basis for Wild Life Management 

in the Southwestern United States, 

art a 637 
Council, National, Items from Annual 

Report of the Division of Biology 

and Agriculture of the, n...______._ 238 
Council, National, Meeting of Division 

of Biology and Agriculture, n._____ =e 
Forest Soil, in Relation to Forestry, art. 841 
Institute Opens at Mont Alto, Forest, 

Tye ee eee ee __ 889 
Reserve Program, Progress in the, n._.574 
Silvicultural, Some Problems of, art... 314 

Resignation Requested, Senior Member’s, 

Sora spel = 1027 

Resource, Forest, ‘Water. Areas as a, “art. 679 
Reviews in the Journal, rev. 78, 212, 362, 
552, 742, 868, 987, 1163 
Ricuin, JAMES, art. (revs)... 5 80 
Righter to Take Up Tree Berane: s. a.. 1027 
Ritter, Georce J., art... BE adetted SSS 
Rossins, W. W., art. (rev.). arian ae, Ns. 752 
Roserrs, Paui TH Swarte eee O55 
ROCKIES WatAciG.t acter) cs ee ne _ 420 
Rocking: the: Boat. stop, nse 880 
Rocky Mountain Section, Northern, 
Working on Forestry Policy, s. a... 263 
Roeser, J. JR., rev. ice 2S Wer eee aaa 748 
Rome LL, L. G., art. 841; rey... 552 
Roosevelt Elk, The, art... 659 
Root Competition and Shade from the 

Overwood on the Younger Under- 

growth, New Experiments to Deter- 

mine the Influence of, rev..._______ 992 

Root-rot, The Honey Nears and, Two 

Dangerous Forest Enemies, rey. 998 

RosEnpDAuL, C. O., art. Gare 3 559 
Rosse Roser ty Mogens ee eee ea 103 
Rough-neck Foresters, nw 386 
Row anos, W. A., art. (rev.).- = t—(<i«é 
RUDOLF, (PAUL (Ostart.t oe eae en nO 


JOURNAL OF FORESTRY 


Rule, The Application of an Old, for 


Scaling Interior Defects, n+... 94 
Run-off 
Of Water, Influence of the Forest on 
the-State#and; rev... 760 
Percolation, and Erosion, Influence of 
Forest Litter.on, art. 474 
Russia 
A Menace to Forestry, n._—_____— 1170 
Society Member*Has Difficulty in, s. a. 1027 
Russian Wood Exports and American 
Forestry; .ed. 12 = eae _ 1037 
Sale Men, Timber, Southwestern Region 
Holds First Formal Training Camp 
fors ny se Oo 
Sample Plot 
Method of the Minnesota Land Econ- 
omic Survey for Determining Growth, 
arte 2p 2 a ee Oe 
Studies in Mixed “Hardwood Stands, 
Growth and Its Relation to Thin- 
ning, art. aS. =. 16 
Sampson, ARTHUR W., rev...___________ 750 
SANFORD, “BURNETT, atte eon 
Sapwood, Age of Black Walnut, n. 97 
Sarto, YOSHio, art. (rey;) = 2 = os 
Sawlog Forestry on the California Na- 
tional Forests, Why, art... 701 
Sawmill Industry, Commercial Utiliza- 
tion of Wood, Wood Marketing, and, 
TEV ee! 755 
Sawmills, ‘Portable “Band, “art. HEX 1131 
Scaling Interior Defects, The Applica- ~ 
tion of an Old Rule for, n.__ 94 
SCHEDL, KArU £5 revo en oS 
SCHEFFER, THEODORE C., art._.______ Bhs yer: 4 
SCHENCK; G, “AG ne ee LO 
996 
Scumitz, HENRY, rev..____362, 559, 561, 998 
Scuouz, H. F., art. 1104; art. (rev.) 
367; n. 568 
School 
At Nancy, Forestry, Decorated by Le- 
gion’ of Honor, n,22 = ere LOO 
Duke University Lays Foundation for 
New Forestry, n= 3 eaeeg90 
Forest Service Training, nS 1181 
Of Forestry, Philippine, Celebrates 
20th Anniversary, n._ nue 
Schools, Los Angeles City, Report of the 
Forestry Bureau, rev.______ 999 
Schumacher Goes to Forest Service, s. a. 1027 
Scoates, D., ‘art: (rev.)_- 004 
Scotland, The Influence of Man on Ani- ] 
mal) Life in, rey...) 2 eee) 
Scorr, M: Heart. (rey;)o 
Scout, Boy, Merit System Used in Train- 
ing Foresters in the Woods, n._..____ 400 
Scripsmien, DoS... no ee 


Pace 


JOURNAL OF FORESTRY 


PacE 
Seasoning, The Air, of Western Soft- 
wood Lumber, rev... 86 
Second Southwest Soil and Water Con- 


sota, rev. a a oe NS fk 
Secretary 
Executive, of Society, Appointment of 

IWenhefiiine as. 6) a. oS BGA! z= 260) 
Executive, Reports Progress, s. a... 580 
Executive, Visits Western Sections, s. 

LEN oS ee . 1193 
Notes from the Executive, Cig: Rese cae ue 894 
Notes from the Executive, Inter-Ameri- 

can} Conference; s: ain 017 
Rennrt-of the eral) ee) 2 oie ggg 

Seed 
Cold Storage cone Life of Noble 

Fir, n. Ee pres OTT 
Crop, European, Th eee. Serene AE 891 
Eastern Hemlock, The Effect of After- 

ripening Treatment on the Germina- 

flonwot art. 853 
Flight in the Douglas Fir Region, art. 492 
Forest, Our Knowledge of, rev.____ 996 
Storage, Some Notes on, n.._————s—=«é OD 


White Pine, One-year Storage Ose hae aisyal 
Yield Data for Southern Pines, n.__._ 391 
Seed-beds with Low Pressure Steam, 


Sterilization of Coniferous, art... 42 
Seed-extracting Apparatus, A New, n._.. 92 
Seedling, Survival on Burned and Un- 

burned: Surfaces ns Pt ae 569 
Seedlings 


Hardening Process in Tree, Length of 
Exposure to Low Temperature as a 


Wactorsin thematt 2 229" OF 450 
Woods-lifted, of Southern Balsam, Suc- 
cessful Use Ofene e e  e 3B9 
Seeds, Southern, eg Nurserymen Pre- 
Lb aS SV SMT Se iS SSA eles a tee aa 232 
Selective 


Cutting in Northern Wisconsin Hard- 
woods and Hemlock, Conditions Es- 
tial tos eart 8 A OAs _ 1070 
Lerging wed. 22 = 22. ee ore 271 
Logging, Breakage no Obstacle to, n. 99 
Selectively Cut Stands of Western Yel- 
low Pine, A Method of Constructing 


Growth Tables for, art...____ 1076 
Senior Member’s he eget Requested, 
$5385 _. 1027 


Setting Planning i in Timber Sales “Opera- 
tions on the Sierra National Forest, 
Detailed art er 836 

Shade, New Experiments to Determine 
the Influence of Root Competition 
and, from the Overwood on the 
Younger Undergrowth, rev... 992 

Shepard Goes with Pinchot, n.--._ 579 


SHEPARD, |B seme ek ee 
SHEPARD, Warp, art. 113, 456, 1110; rev. 
DADA ss eel? 2 ee eee 
SHOEMAKER, D. A., art. par ST 
Shortage, The Approaching Timber, Can 
ltsbesAvoided?: cartes-suee 
SHOW .0.. Daeattsc 20. en eee ad 
Shrubs, Trees and, of Minnesota, rev... 
SIECKE, Ci wOhArevs 220... ee ee 
Sierra National Forest, Detailed Setting 
Planning in Timber Sales Operations 
Onmathe arts = fe ees nes a 
Significant 
Aspects of the Idle Land Phase of the 
Forest Problem, Some, art. 
Aspects of the Idle Land Phase of the 
Forest Problem, Some, art.—_____ 
Silvicultural 
Practices in California National For- 
ests, Development of, art._______ 
Research, Some Problems of, art. 
Silviculture 
BER “a GV nas ota ae eee ne 
And Utilization, arte ot tore ee 
Modified, Environmental Controls ‘for 
Game Through, ATES sence eee 
Simplified Method of Graphic Curvi- 
linear Correlation, A, rev. 
SINCUAIRGG aD, Alb eee ee eee 
Sitgreaves Elk Herd, The, art... 
oe APEC, Races of Douglas Fir and, 


Sian ie the ] Pisgah National Game Game Pre- 
SELVES AS RATE pee ee eee 
Slant at the Future, A, art......____ Xe 
Slash 
Effect of Fire in Douglas Fir, n. 
Factors Influencing Decay of Hard- 
wood, in Northern New England 
and Their Relation to Lopping, n. 
How Long Does Hardwood Remain 
a Pire’ Menace?, ‘nv 
Smitu, Gen A., art. ps ss SR 


Smit, H. A., art. 913; Bot Asie cee 
Society 

Affairs, s. a. 103, 239, 406, 580, 79, 894, 

1014, 

Appointment of W. R. Hine as Execu- 

tive Secretary, O1as.aee 

History, Some Early, s. a.—_---------- 


Member has Difficulty in Russia, s. a. 
Members Have Informal Meeting in 
Connection with Southern Forestry 
(Goncressne nhs ee 
Of American Foresters, Some Points to 
be Considered in Framing a Forest 
Policywtor the, ne eee 
Soil 
And Water Conservation Congress, 
Second Southwest, n.----—-—--- % 


1217 


PAGE 
229 


237 
648 


295 
683 
509 
375 


836 


178 
184 


1184 


1020 
1027 


588 


380 


890 


1218 


Erosion, Factors Influencing Run-off 
and, rev. 
Erosion in the Silt Loam Uplands of 
Mississippi. art... ee ee 
Exposure of Long Duration, The Effect 
of, Upon the Growth of Forest 
Stands, TCV ees 
Heath, Concerning the Cultural “Value 
of the. A Contribution to a Revalua- 
tion of our Heaths, rev._.__________- 
Moisture in the Forest, Some Aspects 
OL) TeV. 
Properties of the Heath, and Methods 
for its Reclamation, 5) (ee ee 
Research, Forest, in Relation to For- 
esiry; (arts ee 
Studies Applied to Forest Soules rev... 
Studies, Recent, and Their Applicabil- 
ity to Forest Problems, rev... 
Soils, Danish Heath, Physical and Chem- 
ical Investigations on, rey... 
Sol et la Foret, La. Etudes pedologiques, 
appligees aux sols forestiers, rev... 
Solution 
Nation-wide, of Forest Production 
Problems of the United States, art. 
Of the Forest Problem, A Ear 
art. 
Of the Forest Problem, The, art... 
Of the National Forestry ce A 
Contribution to the, art. 
South Africa 
Notes on Some Australian Timbers 
Growntinserey. 21: ata en 
The Cultivation of Exotic Conifers in, 


Southeastern 
Section, Annual Meeting of, s. a. 
Section Holds Meeting on the Gulf, 
Southern 
Forestry Congress, s. a... 
States, Acorn Storage in the, art 
Southwest 
Recreation Development in the, art... 
Soil and Water Conservation Congress, 
Second, n 
Southwestern 
Region Holds First Formal Training 
Camp for Timber Sale Men, n.____ 
United States, Research as a Basis for 
Wild Life Management in the, art. 
SPAETH, «P.O nS. fac ee Lie 261, 
SPARHAWK, W. N., art. 442, 456; s. a 
SPAULDING, PERLEY, etre Ae alee 
Spaulding Prominent in Lumber Affairs, 
IIRC: pp tara Ct RE a el 
Specialization, Fundamental Training for, 
n. 


PAGE 


994. 
971 


742 


552 
1163 
502 


841 
558 


558 
552 
558 


430 


113 
302 


281 


752 
1165 


585 
1029 


588 
858 


398 


JOURNAL OF FORESTRY 


Specifics, Panaceas, and the Forestry 


Pace 


Situation; art... ee a, 
SPELMAN, H.: Reart.. (rev) == nO) 
Spider, Red, Tree Damage by the, art... 864 
Sprine, S. N., art. (rev.) 214; rev. 365; 

n. 886 
SPROAT, W. Jj arte eS een 
Spruce 

Eso, Natural Reproduction of, Chief 

Requirements and Practical Applica- 

tion, rev. oo eee 
Girdling Hardwoods to Release, and 

Balsam Fir, 2 = el O} 
Squirrel, Red, A New Diet for the, n._ 233 
Stabilization, Price, Douglas Fir Industry 

Seeks, onic ee ee eS 
Stabilizing Lumber Production, The 

West Coast Problem of, art..____ 191 
StraEsBner, R. C., art. 302; n.— 238, 776 
Staff, Journal of Forestry Editorial, Her- 

bert Appointed to, 1196 
Stain, Phloroglucin as a, to Aid in Deter- 

mining Growth Rate of Trees, n.._.. 402 
STALLARD, Harvey, art. (rev.)..______._ 371 
State 

Forester of Tennessee, Hazard Made, 

Sik ae 1028 
Foresters Hold Annual Meeting, n._ 1179 
Forestry, The Beneficial Influence of, — 

on the Establishment of Private For- 

estry Practice, art =. co 
Statistical and Economic Aspects of Man- 

agement of the City Forest of Vil- 

lingen;. tev _ 868 
Status of Industrial Forestry in in Califor- 

nia; The,yart.. 343 
STEBBING, E. P., art. (rev. 2 78 
Step, The Next, Forward in Industrial 

Forestry; cart eee 453 
Sterilization of Coniferous Seed-Beds 

with Low Pressure Steam, art... 42 
STERLING, Ee Acs artes ee 788 
STICKEL, Pau W., rev. 564; n....--_ 572 
Stop Rocking the Boat!, nw. 
Storage 

Acorn, in the Southern States, art... 858 
Basins as a Means of Flood Control, 
arty. ss eee ee 3 
ae Prolongs Life of Noble Fir Seed, 
SSIS ee ee GF y/l 
of. White Pine Seed, “One-year, n Mast dees SG | 
Seed, Some Notes on, n._ 394 
Strains, Geographic, of Norway Pine, 

The Frost Hardiness of, art.___ 327 
Streamflow, Drainage and, ns 769 
Strength Properties, Comparative, of 

Woods Grown in the United States, 

TCV.) se ee 8 
STRONG; Gi. Co fart. _ 504 
Structure 

And Life of Forest Trees, The, rev... 365 


JOURNAL OF FORESTRY 


British Hardwoods, Their, and Identifi- 
CaliOn ter eye! ae ee 
PEG ARTe kee Ys. art. ee ar 
Stuart, Clapp and, Elected Fellows, s. a. 
Studies, Mycorhiza, Il. The Duration of 
Certain Pine Mycorhizae, art.__ 
Subdividing Mountainous Forests for the 
Purpose of Management, The Basis 


fOrrar tet ether pte DOAN OG 
Successful Use of Woods-lifted Seedlings 
of Southern Balsam, nw 


Succession, Secondary, in the Climax For- 
est Formations of Northern Minne- 
SOtay reve ee 

Suitability of the Liljenstrom Dendrom- 
eter for Reading Diameters of Trees 
in Black Walnut Plantations, art. 

Sun River Elk Herd, The, art._.___ 

Survey, Minnesota Land Economic, Sam- 
ple Plot Method of the, for Deter- 
mining Growth and Yield, art.___ 

Susceptibility of Young Pines to Tip- 
WotHoNGULyS arte se ee we 

Sustained Yield 

For a Permanent and Sufficient Supply 
of Forest Products, art... 
In Lumber Operation Come Through 
Regulation or Through Competition? 
Will, 

Sw ANNe be Hs br reve ee ae 

Swamp Forests, The Reaction of, to 
Drainage in Northern Minnesota, 


SRG, SRE tek git Eo eed ee en EE ee 
Swamps 
Drainage of, and Forest Growth, rev. 
Growth in, Before and After Drainage, 
ie es sae Se el erie es 
Sweden 
An Example of Forest Taxation in 
New Hampshire as Compared with 
anweLxamplenin; warts soe = 
Comments on an Example of Forest 
Taxation in New Hampshire as Com- 
pared with an Example in, art_____ 
Forest Literature in a Bibliography of, 
rey. 
Forestry in, Ah Adjacent Lands from 
the Viewpoint of an American For- 
CSU CT ch CV ac ne 
Syracuse 
Baker Assumes Charge at, s. a. 


Hugh P. Baker Returns to, n 


Tables, A Method of Constructing 
Growth, for Selectively Cut Stands of 
Western Yellow Pine, art... 

Tanner, W. R., art. (rev.) —--_____-___ 

Taytor, Raymonp L., art. a 

TayLor, WALTER P., art... 


Pace 
561 
429 
779 


849 


389 


371 


1053 


942 
560 
217 
218 


100 


199 


826 
90 


215 


1027 
892 


1076 
999 
546 
637 


Taxation 
Forest, in New Hampshire, An Exam- 
ple of, as Compared with an Example 
in Sweden, pric ews oo lee SER A pa at 
Forest, in New Hampshire as Com- 
pared with an Example in Sweden, 
Comments on an Example of, art. 
Technical Men, Practical Men and— 
Dubs, n 
Tenuate Length of ‘Exposure to Low, 
as a Factor in the Hardening Pro- 
cess in Tree Seedlings, art. 
abt Hazard Made State Forester 
ofe sae 
Tests of Large Timber Columns and Pre- 
sentation of the Forest Products Lab- 
oratory Column Formula, rev.__.___ 2 
Texas, Comments on Brownspot Disease 
of Pine Needles in, n. 
Textbook of General Botany, A, rev. 
Thin, How Much Does it Cost to?, n._. 
Thinning 
Growth and its Relation to. Sample 
Plot Studies in Mixed Hardwood 
Stands, art. 
White Cedar in New ‘Jersey, arta 
Tuomas, NewTon, n......_____-_- 
THompson, A. A., art. (rev.) 
Tittoston, C. R., rev. 222; s. a,___.___ 
Timber 
Columns, Tests of Large, and Presenta- 
tion of the Forest Products Lab- 
oratory Column Formula, rev... Ff 
Conservation Board and an Opportun- 
Itys2 A Cle ee 
Conservation Board Proposed to Presi- 
dent Hooyer = 
Growing and Logging Practice in the 
Northeast, rev._____--- 
Preservation, Mine, on. 
Sale Men, Southwestern Region Holds 
First Formal Training Camp for, n. 
Sales Operations on the Sierra Na- 
tional Forest, Detailed Setting Plan- 
TANS A a ee eee 
Shortage, The Approaching—Can it be 
Avoided 2 scart. ee ee ne rere 
Timbers, Australian, Grown in South 
Africa, Boss on Some, rey... 
Tinker, E. W., 
Tinker, Flory an Sided Washington 
Section *6sa0. ee a ee 
Tip-Moth Injury, Susceptibility of Young 
Pinesotos artes 
DAREN MIEARS atta (reve) eae ee 
TKATCHENKO, M. E., art.—.____— = 
TOUMEY As) Wie alte 199 see 
Training 
Camp for Timber Sale Men, Southwest- 
ern Region Holds First Formal, n. 
For Specialization, Fundamental, n._ 


1219 


PAGE 


199 


826 
384 


50 
1028 


757 
767 


752 
573 


16 
1157 
577 
88 
103 


785 
785 
883 


989 
577 


893 


836 
295 


752 
239 


412 


54 
565 
595 
394 


893 
398 


1220 
PacE 
Foresters in the Woods, Boy Scout 
Merit System Used in, n....___-.. 400 
School, Forest Service, n.---------_--- 1181 
Transplant Board, A New, art._._________- 1153 


Transvaal, The Growth of Eucalyptus on 
the High Veld and Southeastern 
mountain Veld of the, rev. 

Treasurer, Report of the, s. a._--.--- 

Tree 

Breeding, Righter to Take Up, s. a._- 
Damage by the Red Spider, art._____. be 
IseVhat, What teereve ee 
Planting Machine Cuts Planting Cost 
in’cHalfiie noe 
Size, The Effect of, on Western Yellow 
Pine Lumber Values and Production 
Costs Arey ee eee 
Trees 
And Shrubs of Minnesota, rev.—______- 
Forest, The Structure and Life of, rev. 

Trend of the Profession and of Forest 
Policies as Indicated by the Annual 
(Mectinge Wissa.- 22 0 ee eee 

trinidad. Forestry. mm, att. 

LORRIED, W.B.seatt. (weve) 2 

Turpentine Management, Recent Forestry 
Graduate Purchases Timber for, n._ 

Turpentining Experiments with Western 
Yellow Pine in Northern California, 
Abts iin S dees ee OS See ied 

Twenty-five Years, The Next, art.__ 

Twenty-one Years of Fire Protection in 
the National Forests of California, 
ATi Aer se Abe ee = 

Twigs of Butternut and ‘Black | Walnut, 
The Formation of Chambered Pith 


Oar wn nen nnn 


Uber Grundflachenberechnung und ihre 
Genauigkeit.e Teva ee eee 
Uchenie o lesnoi pertinentsii, rev. 
United States 
A Forest Policy for the, art... 
Forestry, A Study of Its Origin, Appli- 
cation, and Significance in the, rev. 
Nation-wide Solution of Forest Produc- 
tion Problems of the, art... 
The Forestry Problem in the, art. 
The Forestry Situation in the, Today 
and a Simple Workable Remedy, art. 
Unsere Kenntnis vom Forstaatgut, rev.. 
Use 
Of Microérganisms in Certain Com- 
mercial Processes, The, art. 
Recreational, of the National Forests, 
E4 y pre aime anced eee Tne Mk) 
Utah 
BigsGame*in, arte: Suse oe a ene 
Juniper, The, Tevet) eee 


707 


739 


565 
762 


436 
214 


430 
788 


928 
996 
542 
618 


668 
872 


JOURNAL OF FORESTRY 


Utilization 
Commercial, of Wood, Wood Market- 
ing, and Sawmill Industry, rev. 
Inland Empire Foresters Discuss, s. a. 
log; Ares eee 
Of Hardwoods for Mechanical 1 and 
Chemical Pulp, art... = = 3 
Relation of, to the Profitable Growing 
of ‘Trees, ni eee 
Silviculture; ‘and, art. 35 
Varieties and Geographical Forms of 
Pinus Pinaster Soland in Europe 
and South Africa, rev... _____ 
Verse, Forest Fires and Other, rev.__— 
Versuche, Neue, Zur Festellung Des 
Einflusses von Wurzelwettbewerb 
und Lichtentzug des Schirmstandes 
auf den Jungwuchs, rev._.______ 
Villingen, Statistical and Economic As- 
pects of Management of the City 
Forest, of, reve eee 
Virginia, Farm Forestry Profits in, art. 
Vliv lesa na stav a odtokove mnozstvivody, 
TeV Se eee 
Vocational ee in Georgia High 
Schools, n._— 
Von Monae? sf A. ‘art. “ (rev. ) sea 
VysoTsky, G. N., art. (revs) Se : 


Wackerman, A. E., art. (rev.) 
WAKELEY, Puiuir C., art. 447, 500; n._ 
Waldbau;“Der,. rey. 22 = eee 
Walnut 
Association, Lamb Leaves, n.______ a 
Black, Age of, Sapwood, n._..__---_- 
Plantations, Black, Suitability of the 
Liljenstrom Dendrometer for Read- 
ing Diameters of Trees in, art._____ 
Twigs of Butternut and Black, The 
Formation of Chambered Pith in 
the, art... eee 
Water, HEINRICH, art. (rev.) SS 
Warp, Rosert DEC., art. (rev.) = 
Washington Section 
Debates Forest Policy, s. a. 407, 410, 
Elects. Officers, ‘s. a. = 
Flory and Tinker Address, s. a._____ 
Kelley Reviews Fire Situation in Dis- 
trict. Ll -fom.'s. ‘as eee 
Waste in the Douglas Fir aah ox! Log- 
Sine rey eee 
Water 
Areas as a Forest Resource, art..___ 
Conservation Congress, Second South- 
west Soil and, “nie eee ees 
Contributions to the Problem of the 
Relation Between the Forest and, in 
Japan, rev. i ree 
Run-off of, Influence of - the Forest on 
on the State and;, rev... SA ae 


JOURNAL OF FORESTRY 


Supply in Kenya (British East Af- 
rica), The Influence of Forests and 
Glimateton: revi ha 
Watson, RUSSELL, n.. ates 
We Cannot See the F orest for the Trees, 

4 oa ce 
Weather Conditions Forest Type and 

Density of Cover, Forest Fire Haz- 

ard as Affected by, rev 
Weaver, J. E., art. (rev.)_ ds 
Weser, Arnotp N., n. 1010 
Wesster, C. B., n._ 
Weck, Han, art. (rey.)___ 
WEEKS a PAVID part. et NSLS el we 
Weis, Fr., art. (rev.). 
WRLES ME HITIPA Pete geo Sg 
West 

Coast Problem of Stabilizing Lumber 
Production, The, art. 

Virginia Commercial Forestry Confer- 
ence, pole SPT elas 

Virginia, Southern, Forest Fire Protec- 


a eee 


1 eos 2B ees 


tive Association, n. 
Western 
Softwood Lumber, The Air Seasoning 
of, rev. 


Yellow Pine, A Method of ‘Construct- 
ing Growth Tables for Selectively 
Cut Stands of, art._ Ps 

Yellow Pine in Northern California, 
Turpentining Experiments with, art. 

Yellow Pine in the Southwest, The 
Determination of Increment in Cut- 
over stands of, art. 

Yellow Pine, Mortality in Cut-over 


WEsTVELD, M., n. 
Weyerhaeuser ‘Reforestation Blocked, n n= 
What 
Forests Mean to the Railroads, n.____ 
Is the Aim of Game Management?, art. 
Tree is That?, rev.___ 
White 
Cedar in New Jersey, Thinning, art. 
Pine Seed, One-year Storage of, n.____ 
Whither 
Away, n 
Away, Foresters?, art.___-_____ 
Wuirson, A. R., art. (rev.)_ 
WRIT TES CA Ms ee 
Why 
Sawlog Forestry on the California Na- 
Honan oresis,, attesas = 
Wood Painting Research Becomes a 
Problem in Forestry, art. 
WIEDEMANN, PROFESSOR, art. (rev.) 
WITKSTROM, STIG, art 
Wild Life Management in the Southwest- 
ern United States, Research as a 
Basis tors cart... eee oe 
Wie, S. A., art. 1104; rev. 760, 


Pace 


875 
97 


Will Sustained Yield in Lumber Opera- 
tion Come Through Regulation or 
Through Competition, art... 

Wisoy, F. G., art. (rev. 88)... 

Witson, STantey F., n 

WINKLER; | EIRNEST, arte ee ee 

Winstow, Go Piin:. 5 (5 i5 eee mee 

Winter Meeting "of New York Section, 
Bon ase ee 

Winterkilling of Evergreen | Plants dur- 
ing the Cold Spell of January-March 
1929 and Its Causes, rev... 

Winters, Rosert K., art... 

Winterschaden an unseren immergrunen 
Pflanzen wahrend der Kalterperiode 
Januar-Marz 1929 und ihre Ur- 
sachen, Die, rev.. 

Wirkungen langjahriger. Freilage auf das 
Wachstum der Holzbestande, rev... 

Wisconsin 

Hardwoods and Hemlock, Conditions 
Essential to Selective Cutting in 
Northern, art._.___. are 

Lumbermen Favor Fire ‘Control. Tax, n n. 

Section Expresses Sentiment on a For- 
est Policy for the United States, s. a. 

University of, Circular. Making the 
Most of Marinette County Land, rev. 

Wood 
io) fg ON eee - 

Compression, as a a Cause of Distortion 
tion of Softwood Lumber, n.-_- 

Cutting Fuel, at a Profit, art..._____ 

Exports, Russian, and American For- 


Pibers arte 
Industries Meeting, Engineers Hold, n. 
Marketing, Commercial Utilization of 
wood and sawmill Industry, rev... 
OutcotiDate?.-is#éd. = ee 
Painting Research Becomes a Problem 
in Forestry, Why, art... rz 
Woopsury, T. D., art. 693, 
Woops, J. B., art. 
Woods Grown in the. United States, Com- 
parative Strength Properties of, rev. 
Woo sey, T. S., Jr., s. a 


X-Factor in Forestry, The, art... 


Yale School of Forestry, Gifts to, n..- 
Yield 
Of Jack Pine in the Lake States, rev._.- 
Seed, Data for Southern Pines, n.__— 
Sustained, for a Permanent and Sufh- 
cient Supply of Forest Products, art. 
Younc, L. J., 


Zon, RAPHAEL, art. 456, 715; art. (rev.) 
218, 367, 369; n. 100; s. a. 

Zur Vogelschutzfrage, in besondere zur 
wissenschaftlichen Begrundung des 
wirtschaftlichen Vogelschutzes, rev. 


369 
391 


1053 
370 
259 


564 


mt 
if Rai 


Per 


Meri fA. 
< z weiahs Cie 


